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Executive Summary

Scope and Pur pose of the SO2 | mpact Assessment. Thisreport presents the results of an assessment
of theoverd| impact of the USAID/Senegd agriculture/natura resource management (AG/NRM) strategic
objective (old SO2). The assessment team, mobilized in October 1998, completed its fieldwork in April
1999. The team focused on three principa tasks: (a) describing and assessing the results and impacts of
agriculture and natural resource (AG/NR) program investments from 1992 to 1998 in the context of
USAID/Senegd's recently completed Country Program Strategic Plan (CPSP), (b) analyzing data sets
fromtheknowledge, attitudes, and practices(KAP) surveystoidentify plausible causes, reasons, purposes,
and logic for use and nonuse of improved AG/NR practicesand technologiesin rurd didricts, villages, and
households, and (c) providing technical assistance to USAID/Senegd and the selected loca contractor on
executing the 1998 KAP household survey.

The team was asked to look at some ten programsfunded under SO2 from fiscal 1992 to fiscal 1998. The
assessment process placed more attention on the Community-Based Natural Resource Management
Project (CBNRM) activity, because it is the only program originaly financed under the AG/NR SO2 that
is continuing beyond September 1998. The team looked at the contribution of SO2 programs, particularly
CBNRM and the Kaolack Agricultural Enterprise Development (KAED), to improved democracy and
governance (the new SO2) and to private enterprise devel opment and income generation (the new SO1)
aswell as synergies between the two.

Agriculture/Natural Resour ce Strategic Objective (Old SO2). The AG/NR strategic objectivewas
intended to increase crop productivity by improving natura resource management (NRM) in zones of
religble rainfall (greater than 400 millimeters). This SO was created by consolidating two prior SOs. (a)
increased crop productivity in zones of religblerainfdl and (b) increased vaue of tree production. Thetwo
were fusad in part to merge mission objectivesin an era of declining resources and in part to pardld the
Mission'strangtion from previousforestry programming (the Senegal Reforestation Project) to the broader
concept of NRM (CBNRM).

Approaches Used in the Assessment Process. The assessment process integrated a number of
different approaches usad by the Environmenta Policy and Indtitutiond Strengthening Indefinite Quantity
Contract (EPIQ) team. In addition to a review of project reports, evauations, and other secondary
sources, the assessment team examined the maps, imagery, and other results of the long-term ecologica
monitoring activity carried out with the assstance of the U.S. Geologica Service/Earth Resources
Observation Systems Data Center (USGSEROS). The team aso asssted in completion of a
household-level KAP survey of rurd producers involved in NRM activities and used rapid rurd
appraisa/participatory rura gppraisa (RRA/PRA) techniquesto assesstheloca impactsof SO2 programs
insdected areasdirectly. The RRA/PRA exercisesprovided ingghtsinto why certain changeshave or have
not occurred, helped the team assess the perspective of loca populations on the practices that had been
promoted, and provided additiond information that helped in interpreting the results of the KAP surveys.



The team also andlyzed the costs and benefits of selected AG/NR practices from the farmers points of
view. Thisanayss alowed the team to assess which practices are sustainable and replicable on the basis
of their financid and economic merits and helped explain farmers behavior regarding the adoption of
practices.

To gppreciate the impact of the AG/NR program investments more fully, the team identified mgor trends
related to an andysis of the ecologica and historical context of rural development programsin Senegdl,
gving particular atention to rainfdl, population, and the impact of structurd adjustment and changes in
agricultura policy. The team then summarized the main objectives and outputs of the various AG/NR
programs and provided a technica and indtitutional andyss of the results of the mgor activities and
srategies funded under SO2. From these various anayses, the team identified findings and conclusonson
the impact of the AG/NRM strategic objective and provided conclusions and recommendations regarding
the linkages between the AG/NRM dtrategic objective program activities and the new SO1 and SO2. The
teama soidentified |essonslearned regarding the different gpproachesof theold SO2 programs, monitoring
techniques and surveys, improving the diffuson of NRM practices and technologies, and enabling
conditions that contribute to the successful adoption of NRM practices.

Ecological and Historical Context. The agricultural sector, including forestry, livestock, and fisheries,
accountsfor approximately 20 percent of grossdomestic product and for 60 percent of employment. From
1978 to 1996, long-term growth of the agricultural sector averaged 2.0 percent, but agricultural sector
productionincreased in only 7 of the 19 yearsin question. Crop production recorded even larger swings,
primarily as a function of good and bad rainfdl years, however, given the population growth rate of 2.7
percent (and even higher in past years), average per capitaagricultura production hasfaleninthe 19-year
period. EROS estimates that the areaunder cultivation has expanded at gpproximately 1 percent per year.
Givenargpid declineinfalow land, thetotd increasein land cultivated may have approached the 2 percent
leve, smilar to average long-term agricultura growth. Because this is less than the rate of population
growth, however, the area cultivated per capita has declined from about 0.5 to about 0.3 hectare.

Other significant trends caused by changesrelated to ructural adjustment have been the declineintheuse
of chemicd fertilizers and the aging of farm equipment. In the absence of soil fertility amendments and
measures to control soil erosion, traditiona practices tend to exacerbate soil degradation. In addition to
s0il degradation caused by culturd practices, the expanson of cultivated areas and declinein fdlow land
have caused rura producersto place increasingly margina land in production. One would have expected
that the reduced use of these variousfactorsof production, combined with significantly lower rainfall would
result in gppreciably lower agriculturd production. By some estimates, the decline in rainfal adone might
have been expected to reduce agricultura production in Senegd by 20 to 30 percent since the 1950-60
period. Given the reduced use of these factors of production, the expected decline would have been even
larger. Because production has increased dowly at the rate of about 2 percent a year, farmers appear to
have had some success in adjusting their production systems to address the effects of lower rainfal and
both limited accessto improved inputs and limited use of [abor. It ssemslikely that afew key technologies,
such as the use of shorter cycle varieties and natural soil fertility enhancements (manure, compost, and
Acacia dbidafidd trees), have had a positive impact in avoiding the sharp drop in agricultura production
one might have predicted.



Structura adjustment has had a mixed impact on rura producers. The 1994 devauation, which was
implemented while prices of many commodities were still controlled by the government, did not produce
the doubling in export crop pricesimplied by the 50 percent devauation. The combination of devaluation
and liberaization of most export crop markets has still not produced the price increases that many
observers had hoped would result. Structura adjustment has also led to government disengagement from
providing basic rura services. Many parastatds that had previoudy provided these services (some only
margindly functiond in practice because of operationa losses and debts) were downsized and had their
mandatesrestricted or weredissolved outright. But thecommercia private sector found littleor noincentive
and support to expand to fill this void and has not done so. In many areas of Senegd, basic rurd
services-the enabling conditions for a productive and profitable rural sector-have been declining at least
snce the early 1990s.

Until basic agricultura services(e.g., credit, agricultura inputs, marketing, and extensgon services) areagain
avalable to themgority of farmers (maeand female) who are targeted by the narrowly focused AG/NRM
programs, those farmers and the narrowly focused AG/NRM programs have little chance of increasing
agriculturd productivity or having asgnificant impact on rurd incomes. One must ask if economic growth
canoccur inrura Senegd in particular and Senegd in generd until basic agricultural services are available
to rurd producers and the agriculturd research and extenson system functions in a reasonably adequate
manner.

The mgor findings and lessons that emerged from the andlysis of the ecologica and higtorical context
incdlude the following:

Most farmers do not have access to basic agricultura services, such as credit, agricultura
inputs (improved seed, fertilizer, and equipment), and extension services

. In the 15 to 20 years since the government began its policy of disengagement, the
commercid private sector has not stepped in to fill the void.
. Dishanding parastatal organizations and market monopoliesaoneisnot sufficient to entice

the commercia private sector to take up responsbility for providing basic agricultura
services (or 15 yearsis not long enough for that to take place)

. Narrowly defined SO2 programs have had little chance to attain their long-term
development objectives of increased agriculturd productivity and increased rurd income,
given that basic agriculturd services, which, as noted above, are among the enabling
conditions for productive and profitable agriculture, have not existed during the period in
which the drategic objective wasin effect.

. Narrowly defined programs are not sufficient to increase agricultura production and rura
incomes unless those programs work in an environment in which the basic enabling
conditions for a productive and profitable agriculture aready exis.



SO2 Background and Overview. The overal god to which the strategic objectives of the 1992-97
CPSP were intended to contribute was "increased private income from natural resources.” The Strategic
objectives were intended to contribute to the subgoas of "increased vaue of marketed output” and
"increased vaue of home consumption,” whereas a population strategic objective helped contribute to
"increased availability of natural resourcesper capita” Initidly, the 1992-97 CPSP contained three strategic
objectives related to agriculture and natura resource management:

. SO2:  increased crop productivity in zones of reliable ranfal
. SO3:  increased value of tree production
. SO4:  increased liberdization of the market

By the time that SO2 was discontinued in 1998, dl three of these objectives had been incorporated into
asngle AG/NR SO.

During 1996 USAID/Senega spent a substantiad amount of time and effort on re-engineering. The god-
and subgod-leve objectivesremained essentidly thesameasoriginaly stated in 1991. Inthere-engineering
and redesign process, the market liberdization SO-"increased liberdization of the market for agricultura
and NRM-based products’-was "graduated.” It had successfully achieved its operationa policy reform
objectives regarding the liberdization of marketing and pricing in the rice sector, and USAID/Senegd
needed to rationdize gaff in the face of gaff reductions. The few remaning dements of the market
liberdization strategic objective were folded into the AG/NRM SO, resulting in the addition of key
intermediate result C below. What had previoudy been cdlled "targets' or "program outcomes' in previous
objective tree systems were now labeled "key intermediate results’ (KIR), which in turn were supported
by "intermediate results' (IR).

It isunclear to what degree the changesin program objectives, targets, and indicators actudly affected the
overdl achievement of fidd-level results from SO2 program investments; however, from the standpoint of
many USAID partners and implementing agencies, it islikely that the program impacts have been reduced
as a consequence of the time and effort shifted from program implementation to re-engineering, redesign,
and adjustments in program targets and performance-monitoring indicators.

The revised results framework for the AG/NRM strategic objective conssted of the following KIRs and
IRs:

SO2: Increased crop productivity through improved NRM in zones of reliable rainfall

KIRA:  Increased land investment
IRAL11: Landtenureat therurd level secured
IRAL12: Landinvestments secured
KIRB:  Improved NRM practices mastered and used by farmers
IRB1.1: Farmer exposureto improved NRM technologies
increased
KIRC: Increased accessto commodity and input markets increased



IRCL1.1: Trangportation infrastructures improved

IRC1.2: Number of marketsincreased

IRC1.3: Market liberaization increased

IRC1.4: Processing and conservation structures developed
KIRD:  Increased accessto capitd increased

IRD1.1: Trangportation infrastructure improved

IRD1.2: Credit and savings indtitutions improved

SO2 included interventions focused on policy change, decentrdization of NRM decison-making,
implementation of targeted NRM activities and the diffuson of NRM practices. The 1997 results review
and resource request (R4) indicates, however, that the bulk of the SO2 resources and activities have been
concentrated on KIR B, with few resources available for KIR A, C, and D.

As discussed between USAID/Senegd and USAID/Washington, the primary purpose of SO2 was to
identify and establish an enabling environment for improved NRM in Senegd. In the find andyds, the
criticad outcome from SO2 is its contribution to the enabling conditions for AG/NRM technology use,
improved planning and decision-making concerning land use and natura resource management, and
increased economic choices. All of these do directly or will in time contribute to increased crop
productivity, improved rura incomes, and a stronger civil society.

SO2 Performance Monitoring. Despite consderable effortsto design and implement surveys, monitor
changes in ecological conditions, and track program results, the assessment of SO2 performance and
impact had been problematic and not very effective up until 1998. With the exception of CBNRM, SO2
programs did not do baseline studies at the beginning of their interventions. At the time of the impact
assessment, CBNRM field activities had not been under way long enough to warrant afollow-up study to
compare with the basdline. So, at the time of the EPIQ impact assessment, no SO2-funded program had
done a normal comparison of the status of the program area with and without (before and after) the
program. Most of the programs had done a single KA P-type survey a sometime during the course of the
programs. Thisalowed some characterization of the programs target areas, but did not providethe means
to assess the impact of the programs over time.

USAID/Senegd has performed a K AP survey covering the entire zone of reliable rainfal biannudly from

1992 through 1998. The"nationd” KAPsfocuson resultsat thelevel of the Senegdeseadminidrative units,
referred to as regions or departments. Most SO2 programs, however, had only a smattering of target
villages in any one department, with the exception of CBNRM, which had only been implementing
field-levd activities for 2 years. The "nationd" KAPs were structured as random samples and did not
draify the samples to target participants in SO2 programs specificaly to compare them with
nonparticipants.

Owing to staffing and other problems outlined in the 1998 "Limited Scope' SO2 Impact Assessment
report, the SO2 program-monitoring information system had difficulty storing, retrieving, andyzing, and
reporting the results of the KAP surveys. Limitations in data analysis and diffusion of NRM program
monitoring information impeded the flow of this information among SO2 partners and restricted the extent
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to which the Mission was able to make effective use of the KAP survey data. Thisandysisof the KAP data
and assessment of the strengths and weaknesses of the KAP as a monitoring tool, however, provides a
number of lessons learned that can be gpplied by the Mission to improve program monitoring and
performance.

Analysis of the KAP Household Surveys. The KAP surveys were designed to track the adoption of
selected NRM practices by rura producers, aswell as changesin the conditions affecting the adoption of
these practices, such astrendsin availability of labor, financing, and changing perceptions of condraintsto
the adoption of practices. Specia attention was given to collecting data designed to characterize and
distinguish between adopters and nonadopters of NRM practices, such asland ownership, knowledge of
the Forest Code, extension vidts, and other factors.

The KAP collected gender-disaggregated data on the percentage of households that knew about or used
arange of NRM practices, including live fences, field trees, windbresks, compost, manure, fallow, and
improved seeds. Despite labor shortages and low or declining incomes, andyss of KAP datafrom 1992
to 1998 reveded a sgnificant increase in adoption of many NRM practices, including tree planting
associated with live fencing as well as windbreaks, woodstoves, and field practices related to water
management. The most consistent increases were observed in the Kaolack and Fatick areas. The largest
increases were in the Koldaregion. The adoption of NRM practiceswas strongly affected not only by the
ecoregiona endowment but dso by the number of extenson visits and access of householdsto labor and

capita.

Assessment of the Impact of SO2 Programs. In terms of SO2 program contributions to KIRs, the
assessment team noted that SO2 activities contributed to increasing land investments, particularly by
women, as well asincreased accessto capita through commercia credit and shared income from group
enterprises. Logicdly, if SO2 wasintended to achieveimpact primarily by diffusng NRM practicestorura
producers, it needed to include or have the support of some broadly based diffuson programs aswell as
extend some adapted and proven technologies. SO2 has neither included nor had the support of such
broadly based diffusion programs. Mot of the SO2-funded programs focused on village-level activities,
dedling with anywhere betweenahandful and severd hundred villages. Some of these programsmay have
had a mgor impact on the target villages, but limited impact a a higher level of aggregation such as the
regiond or nationd level.

Two individud programsand acomplex set of interrelated programs stand out among the e even programs
financed under the AG/NRM strategic objective (old SO2). These programs stand out for what they have
accomplished, the importance of the concepts that they have or are trying to prove, and their potentia to
informfuture USAID/Senegd programming, particularly the new SO1 and SO2. This does not imply that
the programs should be replicated blindly, but rather that much can be learned from what they have been
able to achieve and from those aspects that accomplished less or were more costly than they could have
been. Theindividuad programsare KAED and Winrock, and the complex set of programsisthe continuum
from SRPto CBNRM (discussed below), along with the other programs funded in the broader context of
SRP and CBNRM.



Kaolack Agricultural Enterprise Development Program. KAED worked with communa
groupements dinteré& économique (GIEs) to develop smdl-scae enterprises é thevillage-leve. It trained
GIE members in functiond literacy and financid management and provided access to credit through
financid inditutions. A number of the GIEs have successfully reimbursed two, three, and four loans since
1995 and have established a relationship of trust with the financid indtitution so that it no longer requires
aguarantee after the third loan to any individud KAED-sponsored GIE. KAED incorporated villagersin
identifying problems and potential solutions through the use of a PRA and particularly in the choice of a
primary enterprise within the narrow range of predetermined activities that Africare/ KAED proposed to
finance.

The program established demongtration fields to demonstrate NRM and improved agricultura practices.
It is not yet evident that the demonstration fields have had a mgor impact on NRM and agricultural
practices, but it did serve two important purposes, perhaps both unplanned. It served to demonstrate that
women could gain access to land through group activities and obtain aformd certificate of thelr userights
from the rurd council. It dso served as a means for the GIE to accumulate capitd. This capital was most
often used to establish a revolving fund from which members could receive a loan to fund small-scae
trading activities and thereby improve persond income. The combination of training, demongtration field
work, work to establish a primary enterprise, and revolving credit in many of the fifty-six casesresulted in
acohesive and functiond GIE, in addition to establishing an enterprise.

It is important to distinguish between the GIE and enterprise, because () many GIEs have multiple
enterprises and activities and (b) severd GIEs have reoriented when a primary enterprise proved
unsuccessful, begunanew primary enterprise, and have till managed to rembursetheir loan. GIEsareaso
beginning to expand their roles in the community by using a portion of the loans they receive to expand a
revolving fund for smal-scae trading, purchasing agricultura inputs such as seed and fertilizer and so on.

NRM resultsincluded the following: (&) KAED established more than 1,000 improved stoves as well as
trained village women on how to repair or replace these stoves, (b) KAED was more successful than most
programs in introducing composting, probably because it did not ingst that composting should be donein
cemented pits, and (¢) KAED stimulated the demarcation of field boundaries with trees, apparently done
primarily for reasons of land tenure security than as windbreaks or live fences.

KAED demonstrates four important attributes that are important to future USAID/Senegd programming:

. It demondtrated the capacity to establish rurd enterprises that are well managed and
operate profitably.

. It demongtrated the capacity to help identify which types of enterprise activities have a
good chance of being remunerative or the conditions necessary to alow them to operate
profitably.

. The experience demonstrated that GIEs, loca groups, and coops can set up and manage

local enterprises that profitably provide basic rura services if they have access to cepita
and training in functiond literacy and financid management. Promoting the provison of
basic rurd servicesthrough theseloca GIEsprovides USAID programming with ameans
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of helping establish the enabling conditions necessary for productive and profitable
agricultura programs within the framework of a liberalized economy and private sector
orientation.

. These communa GIES are an exercise in group and enterprise governance. The training
and the process of establishing the GIEs and their enterprises develop many of the skills
necessary for improving good governance at the grassrootsleve . Many, if not mog, of the
GIEs operate in amanner that demonstrates accountability, transparency, and democratic
procedures. This provides an opportunity for Sgnificant synergy between SO1 and SO2.
A KAED-like SO1 orientation can hel p provide people-level impact, aswell ashelp bring
better governance to the grassroots level.

Senegal Reforestation Project: A Continuum from SRP to CBNRM. Thissat of programsis best
viewed as a continuum. Both programs have been based on innovative concepts that had not previoudy
been tested on any sgnificant scde. The two programs have shared an inditutiona location (under the
tutelage of the Forest Service), organized with nearly the same set of administrative components, and anot
inggnificant portion of the staff have served in both programsin some capacity. SRP was extended for two
years Specificaly to serve asabridge to the CBNRM program and to establish atest program that would
check the feashility of some key aspects of the CBNRM concept. Both programs share the use of
"matching grants,” which under SRP made substantia cash paymentsto reimburse participantsfor aportion
of the cogt of planting trees.

This continuum has been positive to the extent that the test program informed and improved the design of
the CBNRM program, in addition to extending the palicy activities begun under SRP. The continuum has
had negative consequencesrel ated to the (a) continued fascination with the "matching grant approach” and
(b) adoption of SRP's highly centralized structure and ingtitutional location associated with the Forest
Service. CBNRM was revised to focus as much or more on promoting decentraization as on promoting
NRM, but no change was made in the highly centralized structure and indtitutional association.

CBNRM istedting strategies to render the government's decentrdization policy operationd. This testing
began during the fina test program phase of SRP, which resulted in the introduction of NRM committees
(NRMCs) to represent the different groups in civil society e the rurd council leve, the use of "animators'
to ensure the timely completion of adminigtrative and financia reports, and an extensive training program
for the centresd'expansion rurd polyvaent (CERPs), NRMC members, and animators. SRPaso initiated
funding for severd policy activities, which were continued under CBNRM, including the establishment of
Consall Supérieur desRessourcesNaturd leset del'Environnement (CONSERE) and the effort to prepare
the Nationa Environmenta Action Plan (NEAP) and activities related to the preparation of anew Forest
Code and severd updates. The environmental monitoring program of EROS/Centre de Suivi Ecologique
(CSE) funded under CBNRM helps provide the information necessary to inform decison-making and
policy formulation.

SRP did not monitor globa tree surviva rates, but achieved the 45 percent surviva rate necessary to
receive the minimum cash payment on 55 percent of the area and linear distance planted. The "matching
grant” cash payments often reimbursed individuas or groups for most of the redl cost of planting trees,



because the process was usually subsidized by aregiona forestry project as well. These cash payments
were not sufficient to get trees planted without other public sector interventions, nor were they sufficient
to result in high survivad rates. The sysemof cash subsidies was biased against low-cogt activities such as
natura regeneration becausethese had few coststo subsidize. The same system of matching grant payments
was retained during the early microrédisation phase of CBNRM, but was not successful without the
support of other programs fieldwork activities. CBNRM then turned to agroup orientation in developing
the subproject approach and establishing federations of loca GIEs and associations to implement the
subprojects.

CBNRM is atempting to do severd things and test severd innovationsthat will have important long-term
impacts. It isattempting to (a) target interventions at the rurd council level ingtead of the traditiond village
levd in an attempt to increase the pace a which development programs impact rura Senegd, (b)
operationdize the decentrdization of and loca participation in decisons related to land use and NRM, (€)
toward this end, design and implement a participatory process of regiond planning with a strong
environmental component, (d) introduce some promising democracy and governance interventions in an
attempt to influence indtitutions and decisonmaking at the rurd council level, (€) develop a system of
representative participation that dlowsit to use a participatory approach while working at alevel severad
steps removed from the population, (f) implement some NRM interventions, (g) integrate NRM and
income-generating activities in the subproject gpproach, and (h) produce people-level impacts that will
result inincreased incomes. Given the innovation and importance of what it is attempting, CBNRM will be
alandmark program, whatever the outcome may be.

It is difficult to say anything about (a) and (b) above, because that will depend on the long-term results of
the program.

1) CBNRM has implemented land use management plans (LUMPS) that provide mgor e ements of
regiond planning at the rurd council level and include a srong NRM and environmenta
component.

2) The NRMC seems to be characterized by accountability, transparency, and democratic
procedures and is beginning to influence what is consdered acceptable practice and procedure
among locd indtitutions, particularly the rural councils.

3) CBNRM is attempting to establish a representative structure so that it can more easlly work in a
participatory manner a the rurd council level, which is severd steps away from thevillage and the
population. In later generations, CBNRM started the process at the zone levd, creating severd
subcommittees to hep solidify linkages with the grassroots level. The program initidly had these
representatives design the subprojects in the place of federations and promoters who will
implement them, raising questions on how dedicated those implementing organizations are to the
design.

4)-6) In many respects, this is where CBNRM faces its greatest challenge. Rura populations are
impatient to see the program implement activities that will have a pogtive impact on their
day-to-day lives. But even the potentia for people-leve impacts is limited using the subproject
gpproach in a Stuation in which stakeholders do not have accessto credit to expand participation
beyond what CBNRM can finance. In particular, few individuals will see any significant increase
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in persona income from the limited number and scope of income-generating activities planned
under the subprojects. Unless the population sees some concrete benefits deriving from the
program, they are unlikely to develop any dedication and commitment to either the NRM activities
and objectivesor thedemaocracy and governanceinnovations. Without people-level benefits, those
agpects of the program may not last long enough to ever achieve their potentid impacts.

CBNRM needs to find some ways to attain some "quick victories' in terms of people-level
benefits. Programs such as training women to construct improved cookstoves, the Jg Jam
protectionscheme, and the" seedsfor trees’ program of Peace Corpsand Winrock provide some
examples of the types of activities that might provide these "quick victories."

Winrock: On-Farm Productivity Enhancement Program.  The Winrock On-Farm Productivity
Enhancement Program (OFPEP) has developed a farmer-to-farmer seed multiplication and distribution
system through which participants multiply the improved seed and pass on seed to additiona participants
at low codt. It is one of the few programs observed that has many of the characteristics necessary to be
self-perpetuating. Other uniquefeatures of Winrock's mode of operation include (a) workingin association
with other organizations that do community development work while Winrock focuses on agriculture and
livestock production, (b) training and use of voluntary local facilitators who remain in the area once a
programactivity ends, and (c) a"seedsfor trees' program with Peace Corpsthat providesimproved seeds
in exchange for farmers protecting naturd regeneration, particularly Acaciaadbida, on the samefidd.

Lessons Learned. The following are some specific lessons learned in the course of this impact
assessment:

The results of narrowly focused programs tend to be necessary but not sufficient to
increase agricultura production and rura incomes in the absence of basic rura services
(input supply, marketing, transportation, credit, and extension), which, asnoted before, are
among the enabling conditions for a productive and profitable agriculturd sector.

. The adoption of NRM practices and investment in maintaining the natural resource base
will primarily be accepted by rura populations when they are linked to heping sustain an
income stream (rationale) and can be at least partiadly supported by that income stream
(means). NRM practices should be introduced in the context of income-generating
activitiesthrough which the NRM practiceswill contribute to sustaining and improving the
income generated (KAED, CBNRM, SZWM, Winrock, and Roda e Ingtitute).

. Unless democracy and governance activities are focused on improving some concrete
agpect in the life of loca populations, they run therisk of not attracting the dedication and
commitment of stakeholders, without which the governance innovations may not survive
the end of the program.

. NRM programs in generd and CBNRM in particular need to develop a system that
prioritizesinterventionsin amanner that obtainssome" quick victories," which then become
part of the implementation plan.

. Rurd groups, GIES, and coopsin Senegal arereliable and viable business partnersthat do
not consder aloan agift and work hard to maintain their creditworthiness (KAED).
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. Training members to understand principles of accounting and financid management goes
along way toward hel ping insure accountability and transparency.

. Local groups and coops can establish enterprises that profitably provide basic rura
services among other profit-oriented activities, provided that they have access to capita
and training in functiond literacy and financid management (KAED and other
nongovernmenta organizations [NGO9]).

. Women's groups have demonstrated the capacity to manage small enterprises and both
bank credit and interna revolving credit funds. Individud women have demonsrated
competency as representatives of civil society and as officers of businesses.

. This demondrated economic clout and persona capacity is beginning to change
perceptions and attitudes about women at the local levd.
. NRM ectivities, particularly those rdated to tree planting, have resulted in women gaining

access to land both as common (group) and individua fields and receiving certificates of
use rights from the rurd council.

. Access to land has helped women generate income and capital to finance other activities,
particularly revolving credit.

Congderations for SO1 and SO2 Programming.  The impact assessment team sees potentid for
sgnificant synergy among activitiesin thenew SO1 (private sector) and SO2 (democracy and governance).
This belief is based particularly on the analysis of the KAED and CBNRM programs and the potentia
interaction of programs adopting the better aspects of these two programs.

Achieving both improved management of the physical territory, which makes up a subzone, and economic
growth within that subzone is likely going to require a more intendve interaction and invesment then is
foreseen in the CBNRM subprojects. The subproject plans outline the need for some fairly ambitious
investments in protecting the natural physical environment including erosion control, development and
consarvation of smal valeys, development and conservation of ponds, pasture improvement, improved
livestock production, and improved soil fertility. These activities are mapped and planned a the subzone
levd, but, to the extent possible, will be executed by individuds, using Federations, GIEs and village
asociations to serve as promoters and organize the individuds. It will be interesting to see if CBNRM
succeeds in establishing a system that plans globaly but acts individualy and whether the aggregation of
group and individua activities achieves the subzone-wide plan.

The economic growth activities are thinly spread. For example, in asubzone that contains eeven villages
and a few hundred families, these plans only cdl for a single 1-hectare garden, ten head of cattle for
fattening, one input supply store, and a smdl nursery. Although some or even dl of these might be group
activities so that entire associ ations benefit from an increased source of income, typicaly more associations
exig than income-generating activities planned for the subzone. Furthermore, little investment and support
will exigt for the associations themselves. To date, rural councils rarely have more than one functiona
literacy program per zone, SO many subzones will not even have alocd functiona literacy program that
associations and village groups can access. Some management training will be provided to the federations
and promotersbeginning in 1999, but this probably will not impact more than one member per GIE or loca
association. Although this is a beginning, it seems unlikely that it is sufficient to turn these GIES or locd



associations into viablebus nessentitiesthat can successfully undertakeincome-generating activitiesontheir
own. It dsois not evident that CBNRM can or will invest in association-specific activities or help arrange
accessto credit o they can financetheir own activities. In addition, aplan does not appear to exist on how
different associations can undertake different activities o the subzone ends up with arange of servicesand
income-generating opportunities, each with a dientde sufficiently large to dlow the activity to become
profitable. An opportunity existsto add thistype of economic development planning to the LUMPs, which
now focus predominantly on the physica environment and land use, so that they result in amore complete
regiond plan.

But CBNRM (or a CBNRM-oriented SO2 program) has neither the personnel nor the funding necessary
to providetraining and mentoring at theleve of local GIEsand associationsnor aprogramto providethose
groupswith accessto credit. Thisiswhereit would be useful to have the support of an SO1-type program
that was oriented toward working directly with these groups, providing training in functiond literacy and
numeracy and financid management, facilitating access to credit, and providing access to additiona
resources to implement the program. Given that a number of the GIEs and associationsin asmall cluster
of villages are likdly to be overlgpping, some economies of scae should be achieved by doing somejoint
training for groups in close geographica proximity. It should aso be useful for severa groups in close
proximityto target their primary enterprises sothey provide arange of servicesfor the combined population
of members. With limited resourcesand wherevillagesand hamletsarein close proximity, providing access
to agranmill, aninput supply store, and agrain and peanut marketing enterprise would be more beneficia
to the communities than three grain mills. An SO1-type program may be the best placed to support and
mentor the development of such enterprises. PRA work and interaction with the types of representative
structures developed by a CBNRM/SO2-type program, however, would be helpful in planning these
enterprises and organizing them in locd clusters. Many opportunities would exist for the two types of
programs to interact and help serve the needs of the other, providing synergy.

A CBNRM/SO2-type activity might initiate discussion of separate enterprises serving a smal cluster of
villages and identify some potentia targets of opportunity during a PRA-type activity. Entered in the
modified LUMPS/regiond plans, this would provide an e ement addressng economic development and
some broad guiddlinesto help orient an SO1-typeactivity. If well planned, KAED experiencedemonstrates
that village and professiona associations can provide the basis for functiond and dynamic GIEsand locdl
coops that operate profitable enterprises. In addition, the successful KAED GIEs have used the capitd
generated in part to provide revolving credit funds that members can access. These smdl individud loans,
like those to the GIEs, have high repayment rates and demonstrate direct benefits to sgnificant numbers
of families and individuds. This is a route to people-level benefits that a SO2 program focusing on
management of natural resources at the communa and rurd council leve has difficulty accessing.

SO1-type activities would provide a base of trained people and better performing GIEs and local
associations to contribute to the representative structure devel oped by an SO2-type activity. AsGlEsand
loca associations develop transparency and accountability and use democratic procedures, they will
contribute directly to severad SO2 objectives: achangein the normsby which loca ingdtitutions operate and
improved governance a the loca level. Asin KAED, an SO1 program would likely facilitate access to
credit through use of a credit guarantee fund as well as by providing support to financid ingtitutions for



preparing and process ng the applications, which would in turn result in support to help GIEs prepare credit
goplications. By supporting a number of geographica clusters and/or GIEs and locd associations within
a subzone, the SO1 program would build a program that impacts a critical mass of rurd producers and
resdents in each subzone in which it operates.

Opportunities for NRM programming in Senegal. A number of areas exis in which NRM
programming in Senega could be improved to address the degradation of the natura resource base.
Ranfal has continued to declinefor severd decades and not much can be done about it. Many other areas
of activity must be undertaken in amanner that takes this declining rainfal into account.

As dated in the lessons learned, many aspects of NRM are most likely to be successful if they are
undertaken hand-in-hand with activities oriented toward economic growth. Some of the basic needs for
improved NRM are the same as those needed for a dynamic and productive agricultural sector and
economic growth in the sector. Among those needs arethe availability of basic rural services such asinput
supply, credit, marketing, transport, and access to information about improved technologies. Experience
inother countriesindicates that access to adequate agricultura research and extenson are prerequisitesto
increasing agricultural devel opment. Adoption of new technol ogies, agricultura development, andincreased
rura incomes are not likely to be part of the future, unless ardatively adequate level of such servicesis
available to rural producers from some source. If macroeconomic conditions do not favor providing such
sarvices by the commercid private sector, perhaps programming needs to explore the possibility of
providing such services at the loca leve through GIES, independent local coops, and so on. Unless the
conditions for economic growth and particularly rurd development are established, it ssemsthat it will be
difficult to facilitate widespread adoption of important NRM practices. NRM activities are a necessary
complement to the basics of agricultural development, they are not necessarily asubgtitute for thosebasics.
In the past, however, the basics often did not include much concern for long-term sustainability nor for
insuring that proposed activitieswere technically, economicaly, and socidly acceptableto rura producers
and resdents. TheNRM activities need to beintegrated with economic growth activitiesto hel p ensurethat
the economic growth activities areimplemented in amanner that is sustainablein thelong run and responds
to the needs, desires, and resource congtraints of the rural population.

One of those basicsis a reasonably functiona and adequate agricultural research and extenson system.
Both agricultural research and agricultural extension do not seem to be very functiond in Senegd. With
these basic sarvices lacking or in disarray, it is difficult to imagine Senegd making rapid progress toward
increased agricultural production, productivity, and increased rural incomes or progress on the NRM
activitiesthat would help support them. Thislack of dynamic agricultural research and extension programs
has direct consequences for NRM activities, which is evident in the cases of technologies such asthe use
of Acacia albida and composting. The benefits of Acacia abida are well established, but no broad
extenson program exists to promote its adoption and use on a large scde. Inditut Senégdais de
Recherches Agricoles (ISRA) has not completed the adaptive research cycle regarding composting, and,
despite its promise, no composting technology that has proved technically, economicaly, and socidly
acceptable to farmersis available for extension to rura producers.
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Senegd badly needs to intensfy agricultural production in those areasin which conditions are naturaly or
can be made conducive for intensive agriculture. EROS/CSE projections indicate that, if present trends
continue, every scrap of tillable soil in Senegd will be cultivated by the year 2050, including adl the land set
asdein protected areas. No easy solution to intengification, however, exigs, particularly in the absence of
adequate rainfal. Where farmers are uncertain that their crops will survive long enough to attain maturity,
itisnearly impossibleto persuade them to invest in productivity-enhancing technol ogies. If one could bresk
the cycle of frequent crop failures in those areas with somewhat reliable rainfal with drought-resistant
varieties and/or soil moisture-enhancing techniques, perhaps progress could be made. Those farmerswho
do have the requisite rainfall need access to a series of technologies, each of whichincreases productivity
and profitability asit is added to the system. But such breskthroughs and adapted techniques are unlikely
in the absence of an effective agricultura research and extension program.

A number of programming improvements could be made in the forestry and agroforestry area. One of the
most obvious, dready referred to above, would be a much greater emphasis on naturd regeneraion in
agroforestry activities, where feasible, rather than planting trees. The Jm Jam program costs less to
encourage natural regeneration across an entire rural council congting of thirty-onevillageterritoriesthan
it costs to produce a single hectare of tree plantation. And, based on SRP experience, the planted trees
often have rather mediocre surviva rates, in addition to substantial costs. Where regeneration occurs
naturdly, the primary cost of increasing tree popul ationsisthetime necessary to mark treesfor preservation
and their potentia competition with cultivated crops. Few species are as cooperative asthe Acaciaabida,
which loses its leaves during the rainy season in addition to fixing nitrogen in the soil. The Jm Jam
experience and the "seeds for trees' program of Winrock and the Peace Corps demonstrate the potentia
and minima cogt of natura regeneration gpproaches. Thereplicability, however, of the Im Jam experience
has not been tested, and the "seeds for trees’ program is just beginning to test the replicability of the pilot
experience in an additiond five rurd councils. Both experiences (and others) need to be tested, studied,
and lessons extracted to determine how to mount effective broadly based programs promoting naturd
regeneration.

Anather promising gpproach to helping limit deforestation and declining vegetative cover to protect fragile

soilsisthe use of improved wood-burning cookstoves. Improved cookstoves, both clay and metd, have
demonstrated their capacity to reduce the amount of fuelwood used, cooking time and danger of burns,
particularly to young children; the clay moddsin particular are easy to construct and repair. NGOs and
other programs have demondtrated that it is relaively easy to train village women to make their own clay
woodstoves and that a market exigts for the meta woodstove made by artisans as well. The improved
cookstoves are ready for diffusion but lack program support for widespread dissemination. Given the
hundreds of thousands of familiesthat usewood for cooking, even aconservative savingsof 100 kilograms
of fuelwood per year per stove would save the deforestation of thousands of hectares each year. Because
reforestation programs rardly, if ever, add even afew thousand hectares of forest resources per year, the
improved cookstoves have greater potentia for hel ping ba ance fuelwood supply and demand, than do the
hugely more costly reforestation programs.

Although naturd regeneration holds the promise of being able to increase sgnificantly the number of trees
infield and pastureland settings, it too is not asolution for al Stuations. It isnot a very effective system for
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establishing boundary demarcations, windbreaks, or live fencing and would be a rather dow way to
develop awoodlot where one does not presently exist. Although other promising gpproaches have been
neglected, the need for agroforestry and reforestation programs involving nurseries and outplanting of
seedlings will continue. The availability of seedlings, particularly of indigenous species, continuesto be one
of the important congtraints to increased tree planting. A number of programs have had mixed successes
establishing private nurseries, often because they find themsdves trying to sdll seedlings when
government-run nurseries are giving them away. The government-run nurseries typicaly cannot meet the
demand when aprogram promotes tree planting, but they do poison the environment for private nurseries.

Y e, the government seems to find it politicaly unacceptable to stop producing seedlings. Perhaps a
compromise would be for government nurseriesto provide seedlings only for public works activities, that

is, trees not intended for individud, family, or private sector ownership and use. Thiswould perhaps help

private nurseries to develop the (private sector) markets they need to be financidly viable from year to

year. Knowledge of grafting and accessto plant materidsfor grafting would aso hdp the viability of many

nurseries.

Senegd needsto develop a naturd forest management program that collaborates with local populaions
to manage public woodlands, pasture lands, and coastal areas, including protected areas. Most
governments have come to understand that they do not have the resources to protect an area unless the
loca population living near the resources actively participates in its protection. This typically requires
dlowing loca populations to dso participate in planning activities for that resource and obtaining some
benefits from its use. Although the entire Sahel used to look to Senegd for leadership in technology and
new concepts, Senegd hasbecomearegiona laggard inmany of theseareas, including participatory natura
forest management. Such programs provide ameans of helping fight fraud and abuse of power, aswell as
neglect. It is hard to imagine that 2,000 immigrant families could have received "permisson” to dear land
inthe PataForest if loca communities had been involved in the management and decision-making process.
Where long-established conflicts exist between locd interests and government purpose, participatory
resource management may not bean easy process. But, in most caseswhere such long-established conflicts
exig, theresource has dready been destroyed or serioudy degraded to the point that littleisleft to manage.
Undertaking a difficult process is better than just watching helplesdy as the resources disappesr.

Kolda, and particularly Tambacounda, areamong thefew regionsof Senegd that till have significant forest
areas that are not serioudy degraded by human activity. These are the areas that would benefit most from
natural forest management, and from an intengfication of agricultura production. While their river valeys
have the potentid to support intengve agriculture, the mgority of their land areaisin margina land with
consderable relief, prone to water and soil erosion, and presently protected by extensive forests.
Deforestation, however, will befollowed rapidly by serious soil degradation. Although thetota population
in these regionsisreatively small, the population per hectare of arable land is beginning toriva thet inthe
much more heavily populated peanut basin. It seems likely that future population growth will quickly lead
to deforestation of margina and eroson-prone soils, leading to very rapid soil degradation. Senegal needs
to undertake some of the types of programs discussed here to prevent Kolda and Tambacounda from
experiencing a degradation of their natural resource bases as bad or worse than that which has been
inflicted on the peanut basin.
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Other areas of Senegd with relief and dope could aso benefit from an intengfication of water and soil

erosion control. Although some fairly substantia soil and water control efforts have been undertaken in
areas such as Kayemor, thesetechniquesare till not used in many areasthat face serious degradation from
water borne soil eroson. Once again, a number of essentid techniques are known, including: the use of
rock dikes where rocks are available; the use of grass gtrips, vetiver or tree barriers, live fences or earth
dikes where rocks are not available or the dopes are either shorter or less stegp. Again the techniques
seem to be available for diffuson, but dissemination of and support for the use of these techniques are
limited. In areaswhere rocks are available, they are often found at some distance from the locations where
they are needed and trangportation is a Sgnificant congraint. The availability of plant materid is often a
congraint to the establishment of green barriers.

One of thefew redly impressive reforestation programsin Senegd isthe dune stabilization program through
the Nayesregion and dong the Great Coast. The program originaly began during the Colonid Period, and
many donors, including USAID, have contributed to the endeavor. Populations in the Nayes region have
found their villages and oasis-like depressions under the threat of being obliterated by blow sand. They
needed little persuading and few incentivesto undertake reforestation efforts to stabilize the sand dunesand
protect their homes and livelihood.

One other stuation in whichasimilar reponse may occur regards land affected by sdt intrusion aong the
riversand tributariesthat congtitute Senegd'swater courses. Thousands of hectaresof productiveland are
threatened in thisway adong Senega’smany water courses. It needsto be determined if eucayptusor other
gpecies can survive (more than a short time) and whether a green barrier does protect the fieddsfrom sdt
intrusion. If so, the technique should be developed and disseminated to help other rura producers facing
agmilar threet. Like the sand dune stabilization, thismay be one of those rare instances where the benefits
are so obvious and important to thelocal populationsthat only limited support will be necessary to achieve
Substantial adoption and impact.

On another note, little question appearsto exist on whether Dakar and other mgjor urban areasarefacing
serious pollution problems. poor sewage systems, limited collectionand disposa of solid wastes, polluted
surface water, poor control of industrid effluent, leaking of underground fued tanks, and so on. Although
pollution issues have traditiondly been regarded as outsde the range of USAID/Senegd's
NRM/environmental programs, Senega no doubt has sgnificant and increasing programming needsin the
pollution area.



1.0 Introduction

1.1 Objectives of the Impact Assessment

Within the guidance provided by the USAID/Senega Mission, the purpose of this contract is to produce
an assessment of the overdl impact of the Mission'srecently terminated AG/NRM strategic objective (old
SO2%). The scope of work presented three general areas of activity for the assessment team:

1 Conduct an impact assessment of AG/NR investments from fiscal 1992 to 1998 to
describe, assess, and analyze the results and impacts under the current country program
grategic plan (CPSP). The programs funded under SO2 include:

Senegal Reforestation Project (SRP)

Kaolack Agricultura Enterprise Development (KAED)

Natural Resource-Based Agricultural Research (NRBAR)
Community-Based Natural Resource Management (CBNRM)

Consall Supérieur des Ressources Naturelles et de I'Environnement
(CONSERE)

Peace Corps (AG/NRM activities memorandum of understanding)

U.S. Geologica Survey/Earth Resources Observation Sysems
(USGS/EROS) (environmental monitoring activitieswith support fromthe
Centre de Suivi Ecologique)

Southern Zone Water Management (SZWM)

Winrock/On-Farm Productivity Enhancement Program (OFPEP)
NGO/PVO projects (Rodae Institute and other NGO-oriented NRM
activities

2. Analyze knowl edge, attitudes, and practices (KAP) data setsand theactivity-specific
datasetsfor fiscal 1992, 1994, and 1996 toidentify plausible causes, reasons, purposes,
and logic for the use and nonuse of improved AG/NR practices and technologies in
communautés ruraes, villages, and households, considering ecogeographic zones,
distinguishing between the SO2-funded activity Sites and those not funded by SO2.

! The*old” NRM-SO2, which resulted from afusion of two former SOs related to forestry and agriculture,
was “to increase crop productivity through improved natural resource management in zones of reliable
rainfall in Senegal.” In accordance with the proposed new Mission strategy, the NRM-SO2 was phased out
on September 30, 1998, and NRM-related activities absorbed under two new SOS: (a) SO1, sustainable
increases in private sector income-generating activities in selected sectors and (b) SO2, more effective
democratic and accountable local government management of services and resourcesin targeted areas (the
decentralization SO). Referencesin thisreport to “SO2” areto the old AG/NRM SO, unless otherwise

indicated.



3.

Collaboratewith USAID/Senegal and the selected local contractor for thefiscal 1998
Knowledge, Attitudes, and Practices (KAP) Survey, to be done a nationd aswel as
activity-specific levels.

The scope of work specified that the contractor would be responsible for the following seven ddiverables:

A.

Work plan and time line. USAID/Senega will work with the consultant team to
develop awork plan. The work plan will discuss (a) roles and responsibilities for both
USAID/Senegd and consultant team staff, (b) priorities, (¢) how the team will accomplish
deliverables, and (d) the time frame and sequence in which the deliverables will be
completed. The contractor will provide USAID/Senegd with awork plan and time line
schedule in English for implementing al components of the assessment for discussion and
find approva by USAID by the end of week one of the contract.

Fiscal 1992, 1994, and 1996 KAP and Activity-Specific Data Analysis Report. The
contractor will providean andyssof thethree KAPsand activity-specific data. Ten copies
each of the report in English and French will be provided by week eight or another time
frame mutualy agreed on by USAID/Senegd and the contractor, asper ddiverable A. The
contractor shall aso provide two back-up copies on diskettes of the working tables
creeted from the data sets. The revised information for the fiscal 1998-2001 R4 (results
review and resource request) data tables will dso beincluded (see dliverable G below).

Draft Life-of-SO2 Impact Assessment Report. The contractor will provide
USAID/Senega with the draft assessment report in English and French (twenty copies
each) by the end of week fourteen or another time frame mutualy agreed on by
USAID/Senega and the contractor, as per ddiverable A. The draft document will include
a table of contents, executive summary, the body of the report, conclusons and
recommendations, lessons learned, and appendices.

Oversee and comment on the Draft Fiscal 1998 KAP Report. The contractor will
assid inthe fisca 1998 KAP devel opment process and provide written comments on the
loca contractor'sdraft fisca 1998 KAP resultsand anaysisreport. The commentswill be
delivered in English and French (five copies each), within fiveworking days of the date that
the draft fiscal 1998 KAP results and analysis report is received by USAID/Senegd or
another time frame mutualy agreed on by USAID/Senegd and the contractor, as per
deliverable A.

Critique of the final fiscal 1998 KAP report. The contractor will provide a written
critique of thefinal fiscal 1998 KAP report, adescription of thefiscal 1998 KAP process,
and aninditutiond capacity assessment of theloca firm. Thisfind fisca 1998 KAPresults
and andysis report will be in English and French (ten copies each) and on diskette
(WordPerfect 5.1/5.2) and cover KAP planning and implementation phases. The critique



will bedelivered to USAID/Senegal no later than five workdays after thefinal KAP report
is received from the local contractor or another time frame mutudly agreed on by
USAID/Senegd and the contractor, as per deiverable A.

F. Final Life-of-SO2 Impact Assessment Report. The contractor will provide
USAID/Senega with thefind report in English and in French (twenty-five copies each) no
later than threeweeksafter commentsarereceived from USAID/Senegd and partners(via
USAID/Senegd) on the draft report or another time frame mutualy agreed on by
USAID/Senega and the contractor, as per deliverable A. The find report will comprise
a table of contents, executive summary, the body of the report, conclusons and
recommendations, lessonslearned, and gppendices. Thefind reportincluding annexesshall
be submitted in hard copy and on diskettes in WordPerfect 5.1/5.2 in both French and

English.

G. Fiscal 1998-2001 R4 Report for SO2. The team will provide a six- to eight-page
narrative summary of SO2 performanceand impact, following the R4 guidanceand format,
accompanied by updated data tables. The results from the 1992, 1994, 1996, and 1998
KAPS? will beincorporated, as required, into the R4 data tables. This shall be submitted
in both French and English in hard copy (five copies each) and on diskettes in
WordPerfect 5.1/5.2 by the end of the fifteenth week or another time frame mutually
agreed on by USAID/Senegd and the contractor, as per deliverable A.

1.2 AG/NRM Strategic Objective 2 (Old SO2)

The AG/NRM drategic objective was to:

° Increase crop productivity through improved naturad resource management in zones of
religble ranfal (greater than 400 millimeters).

In 1995 this strategic objective was created from a consolidation of two prior SOs: (@) increased crop
productivity in zones of reliable rainfal and (b) increased vaue of tree production. The two were fused in
part to consolidate mission objectivesin an era of declining resources and in part to pardld the Misson's
trangtion from previous forestry programming (SRP) to the broader concept of natura resource
management (CBNRM). NRM was expected to link income generation and the preservation and
enhancement of the natural resource base more closgly in the context of sustainable agriculture. Although
the strategi c objective has not been included as such in the 1998-2006 Country Strategic Plan, AG/NRM
remans a cross-cutting issue in the new strategy. The Mission's new SO1 and SO2 are designed to build
onlessons|earned during theimplementation of the AG/NRM dtrategic objective, and both SO1 and SO2
will continue to address AG/NRM-related issues.

2 Referencesto KAPsfor different years refer to fiscal years.



1.3 Impact Assessment Methodology
The IRG assessment team integrated a number of different gpproaches in the assessment process.

Nationd-leve information indicates that the natural resource basein Senegal hasbeen declining for severa
decades. Ranfdl is sgnificantly lower than during the 1950s and 1960s, populaion has increased
subgtantidly, and vegetative cover and soil fertility are in serious decline in many heavily populated aress.
Theteam usesvarious sourcesof information and andytica toolsto makelinkagesbetween theselong-term
trends and the impact of relaively short-lived program activities (in limited areas), which atempt to
atenuate or reverse the impact of these long-term trends on agricultura productivity and the naturd
resource base.

The team uses geographic information system (Gl S)—referenced results from USGSEROS and CSE
andyss of the nationa-level KAPs, and other secondary sourcesto assess changesin the natura resource
base over time and the impacts of the AG/NRM dirategic objective program at the nationd level.

The team uses analysis of project reports and evaluations and other secondary sources, field vidts, and
interviewswith key informantsin loca communities, government ingtitutions, NGOs, other donors, and the
private sector. The team uses arapid rura appraisa/participatory rura appraisa (RRA/PRA) to assess
local impacts of the strategic objective programs in areas that benefited from program activities. Andyss
of project reportsand evauationsisthe primary approach availablefor SZWM, becausetravel inthe zone
has become dangerous. It isaso the primary gpproach used with regard to the NRBAR project, which has
only recently been evauated.

The team helped supervise and implement the 1998 KAP, which provides the context in which the SO2
programs are working and an indication of the changes in NRM adoption taking place across southern
Senegd.

The team assesses the approaches of the different program activities, their rdative impacts, effectiveness,
sugtanability, and replicability. The team dso andyzes sporead effects from the strategic objective-funded
program activities through the use of project reports and evauations and other secondary sources, field
vigts, and the RRA/PRA.

The team analyzesthe costs and benefits of sdlected AG/NR practicesfromthefarmers point of view. This
alows the team to assess which practices are sustainable and replicable on the basis of their financid and
economic merits and helps explain farmers behavior regarding adoption of practices. The cost/benefit
andysis provides a basis to address issues related to the use of subsidiesin program activities and make



recommendations about their use. It is aso used to compare program coststargeting NRM activitieswith
the farmer-derived benefits from those practices’.

The team implemented an RRA/PRA in asample of villagesthat represent program intervention Steswith
positive and less positive results and neighboring villages that did not participate in program activities but
where spread effects might be assessed. These visits focused on CBNRM and KAED, but a so touched
on Winrock (OFPEP) and the Rodale Ingtitute. This RRA/PRA helps the team assess selected drategic
objective programs and the perspective of theloca populations regarding the programs and practices that
they promoted and provides afirm basis on which to interpret the results of the KAP surveys and other
secondary sources. The RRA/PRA aso provides ingghts into why certain changes have or have not
occurred?,

During the RRA/PRA activities, the team used an appreciative inquiry agpproach. The gist of thisapproach
is to attempt to "catch someone doing something right” to determine which aspects of programs were
successful or provided "proof of concept™ and should be integrated into other USAID activities. Only after
exploring the positive aspects of the program wereinformants asked to consder how it might beimproved.

A find aspect of the methodology was a much stronger focus on CBNRM, the only continuing program
origindly financed under the AG/NRM dtrategic objective. Because CBNRM isonly midway through the
field implementation phase of its program, the team focused on the processaswell astheimpactsand has
produced recommendations for a mid-course correction of the program.

The team looks at the contribution of AG/NRM dtrategic objective programs, particularly CBNRM and
KAED, to improved democracy and governance (new SO2) and private enterprise development and
income generation (new SO1) as well as synergies between the two. From these various sources and
andyses, the team identifies findings and conclusions concerning the impact of the AG/NRM drategic
objective and its contribution to the country strategy. The team aso draws on these andyses to identify
lessons learned regarding the different gpproaches of the programs, monitoring techniques and surveys,
improving the diffusion of NRM practices and technol ogies, and enabling conditionsthat contribute to the
successful adoption of NRM practices. The team adso provides conclusons and recommendations
regarding the linkages between the AG/NRM strategic objective program activities and the new SO1 and
SO2.

3 Only aportion of thetotal program costs are used in the analysis, because most of the programs did not
have the devel opment and diffusion of NRM technologies as their primary objectives.

4 The RRA/PRA provides an additional source of systematic analysis and the opportunity to ask questions
in greater depth than is possiblein aformal survey.



1.4 Organization of the Report

The report is organized into ten chapters. The introductory chapter covers the objectives of the impact
assessment, itsmethodol ogy, and the organi zation of the report. Chapter 2 summarizestheimpact of trends
in the ecologicd and historical context of Senegd, particularly trends of declining rainfdl, increasing
population, theimpact of structura adjustment, and changesin agricultura policy sncethe colonia period.

Chapter 3 presents the AG/NRM dirategic objective in the historical context of the 1992-97 Country
Program Strategic Plan and describes changesthat affected the AG/NRM strategic objectivein the course
of that CPSP. These changes included a re-engineering process in 1996, resulting in aresults framework
withsomewhat modified objectives and components. The chapter also describestargets, benchmarks, and
indicators related to the monitoring of progress toward the accomplishment of Strategic objectives.

Chapters 4 and 5 are the core of the report, providing an overview and summary of each of the eleven
individud programs financed under the AG/NRM drategic objective and their impacts. Most of the
programs have ended; CBNRM is the only one of theeeven that will continuefor several moreyears. For
this reason, annex F is a separate report on CBNRM, and the summary of impacts is drawn from the
conclusons and recommendations of that annex. Chapter 5 attempts to provide more of an overdl
as=ssment of select individud interventions financed under the AG/NRM dirategic objective in the past
10 years.

Chapters 6 to 8 summarize the conclusions and recommendations of three of the magor annexes. Chapter
6 summarizes annex A, "The Technicd Analyss of NRM Practices'; chapter 7 summarizes annex B,
"Farmer-Perspective Financia and Economic Andysisof NRM"; and chapter 8 summarizesannex D, "Use
of aParticipatory Approach in Program Implementation Strategies.” Chapter 9 summarizes the results of
KAP 1998 and the andyses of differences between KAP 1992 and KAP 1998 that identify changesin
the context in which these programs have operated.

Chapter 10 identifies some specific lessons learned from these experiences and conveys some specific
cong derations concerning how these experiences might help inform future USAID/Senega programming,
particularly regarding the new SO1 and SO2.



2.0 Historical and Ecological Context

A description of the primary ecologica factors affecting Senegd's natura resource base including land
resources and land use, natura vegetation, forest status, and rainfal is presented in annex A dong with a
description of the effects of structurd adjustment, macroeconomic policy, and agriculture/natura resource
management (AG/NRM) policy from colonia times to the present. In the interest of space, only a brief
summary of the effects and impacts of these various factorsis presented herein the main report. Figure 1
presents a map of the mgor ecogeographical zonesin Senegd, based on the NEAP. Figure 2 presentsa
map showing changesin rainfal decade to decade, because rainfdl has had an enormous impact on the
resource base and its productivity.

2.1 Resultsof AG/NRM Policy Changes

The most obvious result of the changesin AG/NRM policy since Senegd began to undertake structurd
adjusment in the early 1980s is that basic agriculturd services, which provide the enabling conditions for
a productive and profitable agriculture, are presently not provided by anyone. The government has
dissolved or otherwise eliminated the roles of the parastatal structures that were created to provide such
sarvices after independence. Most of the markets have been liberaized and monopolies and state control
eliminated, but the commercid private sector, which was expected to take up the role of providing such
sarvices, did not respond. Almost 15 years after the government began to disengage from providing such
services, the commercid private sector has ill not meade sgnificant progress in filling the void, with the
exception of traditional commodity marketing networks. For nearly two decades, most farmers have had
limited access to credit, improved seeds, fertilizer, and extenson services, yet people wonder why the
production and productivity increases in the agricultural sector have stagnated. It is asif, in targeting one
set of enabling conditions under structurd adjustment and market liberdization, everyone has logt Sght of
the farmers need for basic agricultura services (however they might be provided).

Until basic agriculturd services(e.g., credit, agricultura inputs, marketing, and extenson services) aeagan
avalable tothemgority of farmers (ma e and femae) who aretargeted by the narrowly focused AG/NRM
programs, those farmers and the narrowly focused AG/NRM programs have little chance of increasing
agriculturd productivity or of having asignificantimpact on rural incomes. Onemust ask if economic growth
can occur in rurd Senegd in particular and Senegd in generd until basic agricultura servicesare avallaole
to rurd producers and the agricultural research and extenson system functions in a reasonably adequate
manner. Furthermore, one must ask how much one can expect farmerstoinvest inlong-term improvements
of their productive resourcesif that production is not profitable or is only margindly profitable in the short
and medium term.
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Findingsindlude:

° Most farmers do not have access to basic agricultura services such as credit, agricultura
inputs (improved seed, fertilizer, and equipment), and extension services.

° In the 15 to 20 years since the government began its policy of disengagement, the
commercid private sector has not stepped in to fill the void.

° Narowly defined SO2 programs have had little chance to attain their long-term

development objectives of increased agricultura productivity and increased rurd income.
Badic agriculturd services, which are among the enabling conditions for productive and
profitable agriculture, have not existed during the period in which the srategic objective
was in effect.

Severd important |essons appear to come from this experience:

° Narrowly defined programs are not sufficient to increase agricultura production and rurd
incomes unless those programs work in an environment in which the basic enabling
conditions for a productive and profitable agriculture aready exis.

° Dishanding parastata organi zations and market monopoliesaoneisnot sufficient to entice
the commercid private sector to take up the responsbility for providing basic agricultura
services (or else 15 yearsis not long enough for that to take place).

2.2 Effects of the Historical and Ecological Context on Agricultural
Production

The agricultural sector, including forestry, livestock, and fisheries, accounts for a modest share of
approximately 20 percent of gross domestic product and for 60 percent of employment. From 1978 to
1996, long-term growth of the agricultural sector averaged 2.0 percent, but agricultura sector production
increased only 7 of the 19 years in question. Crop production recorded even larger swings, primarily as
afunction of good and bad rainfal years. Given the population growth rate of 2.7 percent (and even higher
in past years), however, average per capita agricultural production has falen over the 19-year period.

EROS estimatesthat the areaunder cultivation hasexpanded at approximately 1 percent per year (ignoring
the decrease of land in fallow, which for EROS's purposesisincluded in cultivated ares). Given thergpid
dedine infalow land, thetotd increasein land cultivated may have approached the 2 percent leved, smilar
to average long-term agricultural growth. Because thisislessthan therate of population growth, however,
the area cultivated per capita has declined from about 0.5 to about 0.3 hectare.

Other significant trends caused by changesreated to structura adjustment have been the declineinthe use

of chemicd fertilizers and the aging of farm equipment. Officidly, the purchase of fertilizer was subsdized
through December 1988, but usefell from ahigh of about 85,000 tonsin 197576 to lessthan 30,000 tons
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during the early 1980s and again following the depreciation in 1994. Fertilizer usefell even beforetheend
of the fertilizer subsdy, at least in part because of other aspects of the government's disengagement from
providing basic rurd services. Effective access to such services as the supply of inputs (improved seeds,
fertilizer, and agriculturd equipment), credit to pay for the inputs, and so on was dready on the decline.

In the absence of soil fertility amendments and measures to control soil erosion, traditional practices tend
to exacerbate soil degradation. Particularly in the peanut basin, fields are cleared dmost completely of any
trees and other vegetation to adlow easy use of animd-drawn equipment. Although acrust may form over
the soil during the rainy season, this crust is broken to harvest the peanuts, leaving the soil loose and
completely exposed. The combination leadsto heavy soil lossby wind erasion during the harmattan season.

In addition to soil degradation caused by cultural practices, the expansion of cultivated areas and decline
infalow land have caused rurd producersto place increasingly margind land in production. With both the
use of falow and fertilizer declining, soil fertility and productivity in traditiona farming areas has suffered.
Although somefarmersill have accesstoimproved seed, particularly shorter cyclevarieties, many do not.
Given the low productivity of land and high risk of insufficient rainfal, many familiestry to limit labor inputs
so that some family members can atempt to find off-farm income to supplement farm production and
income. In part, thisis made possible by the amount of faling land area available and cultivated per rurd
family member.

Clearly, one would have expected that the reduced use of these various factors of production, combined
withggnificantly lower rainfal would resultin appreciably lower agriculturd production. By someestimates,
the declineinrainfal alonemight have been expected to reduce agricultura production in Senegd by 20-30
percent since the 1950-60 period. Given the reduced use of these factors of production, the expected
dedline would have been even larger. Because production has increased dowly at the rate of about 2
percent per year, it seems gpparent that farmers have had some success in adjusting their production
systems to address the effects of lower rainfal and both limited accesstoimproved inputsand limited use
of labor. It ssemslikey that afew key technologies, such asthe use of shorter cycle varieties and natural
soil fertility enhancements (manuring, compost, and Acacia dbida fied trees) have had a postive impact
in avoiding the sharp drop in agricultura production that one would have predicted.
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3.0 SO2 Background and Overview

USAID/Senegd has undergone a gradud trangtion in objectives and indicators in moving toward result
packages for SO2.

3.1 TheOriginal 1992-97 Country Program Strategic Plan

The overdl goa to which the strategic objectives of the 1992-97 Country Program Strategic Plan were
intended to contributewas"increased privateincomefrom natural resources.” Thestrategic objectiveswere
intended to contribute to subgoals of "increased vaue of marketed output” and "increased vaue of home
consumption,” whereas a population grategic objective helped contribute to "increased availability of
natural resources per capita” Initialy, the 1992-97 CPSP contained three strategic objectives related to
agriculture and natura resource management:

e SO2: Increased crop productivity in zones of rdiable rainfall
e SO3: Increased vaue of tree production
e SO4: Increased liberdization of the market

By the time that SO2 was discontinued in 1998, dl three of these had been incorporated into a single
AG/NRM SO.

Credit and democratization were among the targets of opportunity without specific SOs. The PVO/NGO
Project was one of several that was expected to contribute to the strengthening of capacity of
nongovernmentd ingtitutions to represent the interests of local communities. USAID documentation at this
point did not yet use results frameworks and the terminology of key results. The objective tree for these
three SOsis asfollows:

l. SO2: Increased crop productivity in zones of reliablerainfall

A. Ongoing projects.

1 NRBAR
2. SZWM
3. KAED
4, CBNRM

B. Target 2.1: Increased soil productivity
1. Decreased erosion
a Increased windbreaks
b. Increased efficiency of watershed management
2. Increased water infiltration
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a Increased efficiency of watershed management
b. Improved soil structure

I. Increased organic matter

. Improved land preparation

il Increased agroforestry

C. Target 2.2: Increased use of adapted technologies
1 Stronger system to transfer technology

a Increased formal extension services (option rejected)®
b. Increased private diffuson and commercid technology
C. Increased NGO and farmer organization diffusion

2. Increase availability of adapted technology

a Increased | SRA capacity to produce technology
I. Stronger links with internationd research ingtitutes
i. Increased research plan and management ability
. Improved financid/personnd management
V. Increased adaptive research program
V. Increased farmer feedback

b. Increased NGO, farmer organization, and private sector trials
I. Stronger linkages with ISRA
i. Improved training to conduct triads

SO3: Increased value of tree production

A. Ongoing projects:

1. SRP
2. KAED
3. CBNRM

B. Target 3.1: Plant more trees
1. Increased availability of technology
a Established atargeted forestry research program
b. Defined research agenda

2. Increased incentives to plant trees
a Increased demand for tree products
I. Egtablished market information system
i. Developed new markets
. Established grades and standards (option rejected)
V. Improved storage and processing (option rejected)

b. Palicy reforms

5 Options considered and rejected by USAID/Senegal are presented in italics.
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I. Deregulated tree products
C. Increased farmers knowledge of the value of trees
I. Mobilized NGOs and farmer organizations
. Developed extension service (Projet National de
il Vulgarisation Agricole) (option rejected)

C. Target 3.2: Increased conservation of trees

1 Increased natural regeneration
2. Protected new and existing trees
a Improved legidation for protection
b. Improved protection policy
C. Increased community participation in management and protection
of trees

[1. SO4: Increased liberalization of the market

A. Ongoing projects:
1 Rice Structurd Adjustment Program
2. PL-480 Title Il (fiscal 1992-94)
3. Banking Sector Reform Support
(Astarget of opportunity for credit policy)

B. Target 4.1 Increased private sector activities

C. Target 4.2: Decreased government regulations

1 Rationalized exchange rate (option rejected)
a More effective intradonor and donor/GOS dialogue
b. Increased government/private sector didogue
I. Stronger business associations
. Increased popular participation

3.2 Performancelndicators

The performanceindicator for SO2 wasto "increase production of ceredlsin zonesof reliablerainfal from
anaverage 1989-90 basdlineleve of 1 million metric tonsto aplanned 1996-97 level of 1.3 million metric
tons. The benchmark indicators for the targets were:

Target 2.1:  Increased soil productivity:

An additiona 45,000 rural households in regions of relidble rainfal adopt some form
of technology to improve soil productivity by 1997.
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Target 22  Increased use of adapted technology:

An additiond 45,000 rurd households in regions of reliable rainfal adopt some form
of improved agronomic practice or begin usng improved inputs by 1997.

Unfortunately, 1ISRA activities, particularly under NRBAR, did not complete the adaptive research cycle.
Composting, perhapsthe most promising relatively new technology that directly improves soil productivity
inthe short term has not been adapted to the point at which it would be acceptableto rura producers. The
availability and use of chemicad fertilizer, improved seeds, and tools and equipment have declined due to
the risng costs of imports and reduction in input supply services, which rura producers have faced since
implementation of structura adjustment. The uncertainty of receiving adequate rainfal to produce even a
moderate harvest makes many producers reluctant to invest in purchased inputs, even when they are
available, and frequent poor harvests reduce producers capacity to invest.

The disengagement of the government from providing basic rura services under structurd adjustment,
particularly the reduced role or outright dissolution of many of the regiona development organizations, has
greetly limited the means to extend and promote promising technologies to large numbers of farmers
effectivdy. Improved crop production technologies would normaly be diffused and supported in
conjunctionwith extension programs focused on cash crops such as peanuts and cotton. Acreage of these
crops has changed little snce the

198990 basdine, but has declined by nearly 30 percent from previous decades.

The performance indicator for SO3, was to increase the value of tree production by $2 milliorf annualy
in project areas by the year 1997, based on an increased income of $40 per household for gpproximately
50,000 households. SRP gtatisticsindicatethat 160,000 persons participated inimplementing tree-planting
grants, but do not indicate the number of households or vaue of tree production. The cost/benefit andyss
by Christopherson in annex B indicates that a 1-hectare plantation (in good condition) would average
production of about $100 per year. The approximately 4,000 hectares planted under SRP would fdl far
short of the $2 million per year figure. Because grants tended to be largely in 0.5- or 1-hectare units, it
would seem likdy that only about 6,000 to 8,000 households actudly participated in such grants.
Thousands more may have participated in group activities, but knowledge of tree plantations did not seem
to trandate into establishing atree plantation at the household leve.

Benchmark indicatorsfor thetargetsrelated to USAID'sstrategy for increasing theva ue of tree production
included:

Target 3.1:  Plant moretrees

3,000,000 trees planted and surviving attributable to the USAID program by 1997.

6 Unless otherwise indicated, al dollar amounts in this document are U.S. dollars.
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Target 3.2:  Increased conservation of trees
200,000 hectares of land protected and managed to permit regeneration of trees.

SRP aone planted more than 2.6 million trees on the 4,000 hectares that received cash reimbursements,
dthough surviva rateswere only in the 50 percent range. It seemsunlikely that any other USAID program
made up the difference. Natura regeneration never redly became a strong focus of SRP, CBNRM, or
other large USAID programs. It is doubtful that the number of hectares protected and managed through
project activities to permit regeneration equaed the 4,000 hectares planted. Thisfailure to achieve more
than perhaps 1 or 2 percent of the target seems to be related to (a) implementation through the Forestry
Service, (b) Forestry Service prioritiesthat favor tree planting, and (€) reliance on cost-sharing grants that
provided little incentive for low-cost interventions. Changes in the Forest Code help provide the enabling
conditions to increase the presence of field trees, but no large program effort has promoted and supported
implementation of natural regeneration.

Withregard to SO4—"increased liberdization of the market" for natural resource-based production—the
focus was on efforts to increase private sector activity and to decrease government regulation.
USAID/Senega recognized that to accomplish this"isto buck Senegd'slong history of centralized controls,
paterndism, and suspicion of the market." It aso recognized that "the private sector must develop the
capacity to perform key production, marketing, and service functionsto fill the gap left by the government's
withdrawing from these activities' as a consequence of structurd adjustment.

Benchmark indicators for the SO4 targets included:
Target 4.1: Increased private sector activity

Increased the number of private traders, transporters, and processors of cereds and
wood products above a basdine to be determined by specid studies carried out early in
the CPSP period.

Target 4.2:.  Decreased gover nment regulation

Privatization of marketing and pricing of rice and imination of ricetrangport  subsidi
€s.

The benchmark for target 4.1—"increased private sector activity"—waslater interpreted to pertain to the
rice subsector, which was specificaly the focus of deregulation in target 4.2. The effort to deregulate and
privatize rice marketing and pricing was largely accomplished by June 1994. The number of wholesderice
traders, both Dakar-based and based outside Dakar, was reported to have increased substantially. The
privatizationof parastatal sinvolved in the peanut subsector, asrequired under theWorld Bank/Internationa
Monetary Fund-supported structural adjustment program and USAID policy, had gtill not taken placein
early 1999. The private sector has not devel oped the capacity to perform other key production and service
functionsto fill the gap left by the government's "disengagement™ from providing such services.
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3.3 Redesign

In 1995 the SRP program, which had been the only program that directly and exclusvely addressed SO3,
"theincreased val ueof treeproduction,” ended and USAI D/Senegal proposed consolidating SO2 and SO3
to better focus declining resources. The new AG/NRM srategic objective statement became "increased
crop productivity through improved natura resource management in zonesof rdiablerainfal. The principa
indicator remained the productivity (in kilograms per hectare) of Sx sdlect crops (including groundnuts).
The following "targets,” renamed "program outcomes,” were retained:

2.1  Increased soil productivity

2.2  Increased use of adapted technologies

2.3 Increased income per compound from forestry products
24  Increased conservation of trees

No indicator was retained for program outcome 2.1, "increased soil productivity,” given the ecologica
diversity and expense of measuring such indicators. Adoption rates of selected NRM technologies at the
leve of the multihousehold compound was the indicator for program outcome 2.2 "increased use of
adapted technologies." Three indicators were retained for program outcome 2.3 "increased income per
compound from forestry products': rurd share of marketed vaue, per capitacash revenuein Kaolack, and
per capita cash revenue in Kolda "Trees per hectare on participating farms' was retained as the indicator
for program outcome 2.4, "increased conservation of trees.”

During 1996 USAID/Senegd spent a substantia amount of time and effort on re-engineering. The god-
and subgod-leve objectives remained essentidly the same as origindly stated in 1991:

Goal: Increase privateincomes from natural resources

Subgod 1: Increase natural resourcesincome per capita
Subgod 2: Increase value of marketed output
Subgod 3: Increase value of home consumption

In the re-engineering and redesign process, the market liberaization SO, "increased liberdization of the
market for agricultura and NRM-based products’ was "graduated.” It had successfully achieved its
operational policy reform objectives regarding the liberdization of marketing and pricing in the rice sector,
and USAID/Senegd needed to rationdize gtaff in light of staff reductions. The few remaining dements of
the market liberaization Strategic objective were folded into the AG/NRM SO, resulting in the addition of
the resultsunder intermediateresult " IR C1" below. What had previoudy been called "targets' or "program
outcomes' in previous objective tree sysems were now labeled "key intermediate results’ (KIR), which
in turn were supported by "intermediate results’ (IR).
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The results framework for the AG/NRM dgrategic objective consisted of the following KIRs and IRs.

SO2: Increased crop productivity through improved NRM in zones of reliablerainfall

KIRA: Increased land investment
IRALIL: Land tenure & the rural level secured
IRAL2: Land investments secured
KIR B: Improved NRM practices mastered and used by farmers
IRBL.1: Farmer exposure to improved NRM technologies increased
KIRC: I ncreased access to commodity and input markets increased
IRCL.1: Trangportation infrastructures improved
IRCL.2: Number of markets increased
IRCL1.3: Market liberalization increased
IR C1.4: Processing and conservation structures devel oped
KIR D: Increased access to capital increased
IRD1.1: Trangportation infrastructure improved
IRD1.2: Credit and savings inditutions improved.

SO2 included interventions focused on policy change, decentrdization of NRM decisionmaking,
implementation of targeted NRM activities, and the diffuson of NRM practices. As discussed between
USAID/Senegd and USAID/Washington, however, the primary purpose of SO2 was to identify and
edtablish an enabling environment for improved NRM in Senegd. Inthefina andyss thecritica outcome
from SO2 isits contribution to the enabling conditions for AG/NRM technology use, improved planning
and decisonmaking concerning land use and naturd resource management, and increased economic
choices. All of these do directly or will in time contribute to increased crop productivity, improved rurd
incomes, and a stronger civil society.

The 1997 results review and resource request (R4) indicates that the bulk of the SO2 resources and
activitieshave been concentrated on KIR B, with few resourcesavailablefor KIR A, C, and D. Thisseems
to take a narrow view of the KIRs and their potentia contributions.

3.4 SO2Contributionsto KIRs

SO2 contributed to increasing land investments in severd respects. Considerable progress was made a
the nationd policy level with SO2 involvement in the 1994 and 1998 Forestry Code updates and the
completion and approva of the NEAP. SO2 contributed to the implementing legidation of the
Decentrdization Law, which authorizes greater loca-level decisonmaking for control and use of natura
resources. CBNRM focuses on public planning and decisonmaking regarding the use of land and other
natura resources. In this manner, it attemptsto improve the enabling conditionsfor private land investment
and use of NRM technologies, as well as to promote public and private investments to improve natura
resources and their use through the use of NRM technologies.
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Increasesinland investment by women have been anotable successin SO2 sites. Women's groups have
obtained access and improved usufruct to land. Theincreased knowledge and accessto land has resulted
in increased numbers of tree plantations and other long-term investments. WWomen have used the revenues
from common field production to generate capitd for revolving credit activities resulting in more political
and economic power. Increased use of some NRM practices has aso increased property values.

SO2 activities provided village-level groupsincreased access to capital through commercid credit and
shared income from group enterprises (i.e, commonfields, cerea banks, and woodlots). With access to
capitd and some basic training (literacy, financia management, and so on), loca groups have established
arange of successful enterprises (grain mills, gardening, cattle fattening, agriculturd services, and so on).
The Africare agricultural enterprise activity has helped established commercid banking relationships that
have been sustained even after forma termination of the program. This is a remarkable paradigm shift,
which serves as a "proof of concept” for Senegalese farmers becoming viable and reliable business
partners. Revolving fundsfor lending to individua members at reasonable interest rates are successful and
have served to provide economic options, especidly towomen'sgroups, whichwereformerly marginalized.
Women's groups have been particularly successful in credit-related activities and have established an
enviable reputation for repaying their loans.

KIR C—"increased accessto commodity and input markets' —was carried over from the old market
liberdization SO. Themarket liberdization program achieved cons derable successinliberdizing thepricing
and markets in the rice subsector, but did not achieve the broader objective described in the 1992-97
CPSP of developing the private sector's capacity to perform key production, marketing, and service
functions to fill the gap left by the government'swithdrawal from these activities. SO2 activities addressed
this objective only tangentidly, primarily through KAED and other NGO programs. SO2, through the
KAED activity, however, did demonstrate away toincrease access to commodity- and input-marketing
sarvices. This was accomplished through increased access to capital. Group credit facilitated the
edtablishment of loca GIES, which provided agriculturd and livestock input supply, cered marketing, and
ceredl transformation services, while generating a profit for the enterprise. Although this gpproach has not
been assessed on alarge scale or integrated into a program with a focus broader than the village leve, it
indicates an gpproach that definitely bears testing.

Logicdly, if SO2 wasintended to achieve impact primarily through diffusion of NRM practicestorural
producers, it needed to include or have the support of some broadly based diffusion programsaswell as
have adapted and proven technologies to extend. SO2 has neither included nor had the support of such
broadly based diffusion programs. Mogt of the SO2-funded programs focused on village-level activities,
dedling with anywhere betweenahandful and severd hundred villages. Some of these programsmay have
had a mgor impact on the target villages, but limited impact a a higher level of aggregation such as the
regiond or national level. CBNRM hasabroader CR focus, but, to date, CBNRM activitiesdirectly affect
relatively few hectares and households (production operations) and the resulting adoption of NRM
technologies at the CR leve is quite limited.

With the "disengagement” of the Senegalese government from providing basic rurd services and the
limitationof the World Bank's Projet National deVulgarisation Agricoleto only apilot phase, SO2 has not
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had the support of broadly based programsto diffuse NRM technologies, particularly at alevel that might
significantly impact aggregate crop productivity and rural incomes. The Ingtitut Sénégalais de Recherches
Agricoles (ISRA), particularly under NRBAR, did not complete the adaptive research cycle so that a
number of the"improved technologies' that programs attempted to diffuse were not acceptable to farmers
(for example, composting). With Senegd lacking a basic, adequate agricultural research and extension
system, it is difficult to see how SO2 could have had a mgor impact at the aggregate level, based on the
diffuson of NRM practicesto rura producers. Rather, itsgreater impact has been its contribution toward
edtablishing an enabling environment for AG/NRM technology use.

3.5 SO2 Performance Monitoring

The monitoring of SO2 performance and impact has not been very effective. With the exception of
CBNRM, SO2 programs did not do baseline studies at the beginning of their interventions. At thetime of
the impact assessment, CBNRM fidd activitieshad not been under way |ong enough to warrant afollow-up
study to compare with the basdline. (Such studies are planned for three years after the baseline was done
in each participating CR, and the first will be implemented in 1999.) So, at the time of the impact
assessment, no SO2-funded program had doneanormal comparison of the statusin the program areawith
and without (before and after) the program. Mogt of the programs had done asingle KAP-type survey at
some time during the course of the programs. This alowed some characterization of the programs target
areas, but did not provide the means to assess the impact of the programs over time (before and after the
program or even early and late in the program). USAID/Senegd has performed a KAP survey covering
the entire zone of reliable rainfal biannualy from 1992 through 1998. This survey was origindly nationd,
but was later reduced in scopeto the zone of rdigblerainfal to provide greeter precision concerning those
areas of interest to USAID/Senegd programming. The decison was made that it was preferable to have
more observations and Satistical rdiability in the zone of rdiable rainfal than to maintain a truly nationa
urvey.

The "nationd" KAPsfocus on results a the level of the Senegd ese adminidtrative units referred to asthe
region or department. Most SO2 programs, however, had only a smattering of target villagesin any one
department, with the exception of CBNRM, which had only been implementing fiedd-levd activitiesfor 2
years. (CBNRM typicaly does not target dl of the CRsin a department a one time, and only beginning
in 1999 will severd departments have al of their CRs targeted by CBNRM.) The "nationd"” KAPswere
structured as random samples and did not stratify the samples to target participants in SO2 programs
goecificdly to compare them with nonparticipants. The 1998 KAP was structured so that it could
accurately capture a 5 percent change in NRM technology use at the department level. In most cases,
however, it isunlikdy that SO2 programs have worked directly with 5 percent of the households in any
particular department. In the absence of broadly based diffusion programsto spread the use of technologies
promoted by SO2 programs, it is unlikely that the SO2 programs could haveincreased NRM technology
use enough & the department leve to cause adatigticaly sgnificant change, usng these satistica methods.
To identify smdler changes would naturdly have required amuch larger sample and grestly increased the
expense of the KAP survey. The KAP surveys, thus, provide an interesting contextua background
concerning rura producers and can possibly help characterize the adopters and nonadopters of NRM
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technologies. But, the "nationd™ KAP isnot avery effectivetool in attempting to assesstheimpact of SO2
or individua programs funded under SO2. For these reasons, the assessment of individual SO2 programs
in chapter 4 makes little reference to the KAP results.

3.6 SO2 Performance Indicators

The 1997 R4 identifies seven indicators identified in fiscd 1996 and consisting of the percentage of
adopting farmers (later gender disaggregated to households and women) reported for each of ssven NRM
practices:

Livefences
Field trees
Windbreaks
Compost
Manure

Fdlow
Improved seeds.

The"nationd" KAP survey dataindicatethat, between 1992 and 1998, the percentage of householdsusing
each of these seven practices increased between a minimum of 4 percent and a maximum of 40 percent.
Use of four of the seven practices has increased by more than 27 percent across the region of reliable
ranfdl. Although gender-disaggregated results besat targets in fewer than haf the cases, this probably
indicates highly ambitious targets as much or more than disappointing results. As mentioned above,
however, it is difficult to corrdae these multiregiond datistica results with direct impacts that might have
resulted from SO2 programs.
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Table 1. KIR-Leve Indicator (NRM Practice Use)

RESULT NAME: KIR B, Improved NRM techniques mastered and used by farmers
INDICATOR: Percentage of households using specific NRM techniques
UNIT OF MEASURE: Rura households
B(aF?(elsaizr;e FYo4 Target (FY98) Actual (FY98) Percentage of

Name of . household

. increase from
Technologies House- House- House- House- FY 92 baselineto
Used holds holds holds Women holds Women FY 98 Survey
Livefence 2.7 7 30 5 183 105 156
Compost 121 8 12 5 164 85 43
Improved seed 14.0 49 50 25 48.2 275 342
Fallow 153 43 55 35 50.5 275 35.2
Windbreaks 45 9 20 10 11.2 6.5 6.7
Manure 51.7 71 65 35 794 60.6 217
Field trees 24 14 60 40 426 26 40.2

Source; SENAGROSOL (1992, 1994, and 1998).

A May 1998 report by Christopherson and others’ provides a detailed assessment of these seven
indicators. Two of these, falow and the use of manure, were found to be ingppropriate because they are
traditional practices that have been used for generations and on which program activities have little
influence. Both aremoreinfluenced by macrotrendsin the agricultural sector and economy than by program
activity. The use of falow has declined from about 50 percent in 1965 to about 30 percent in 1990, as
indicated in section 2.4, based on data from EROS and CSE, due primarily to population pressure. If the
use of manure (and, to alesser extent, composting) hasincreased, it is probably dueat least in part to the
increased price and lack of availability of chemicd fertilizer. Many cash crop farmers had used chemica
fertilizersfairly regularly until faced with the phasing out of fertilizer subsdiesand increasing pricesof import
goods following devauation. The availability of improved seeds has been serioudy limited by problems a
ISRA and by the "disengagement” of the government from providing basic rurd services such as input

supply.

Windbreaksand, to alesser extent, livefencing ared so difficult to use asindicators because of the problem
of what condtitutes awindbreak or live fence. The assessment team encountered a classic example when
ayoung farmer being interviewed indsted that sixty-nine trees, planted 10 meters gpart around part of a
1-hectare fidd was a live fence. The assessment team found an emerging tendency to demarcate field
boundaries with trees, but in a somewhat haphazard manner that provided neither the benefits of a

7 Christopherson and others (1998).
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windbreak or live fence. It might have been better to classify dl treesin and around thefid ds asfield trees
to avoid these problems of a practicd definition.
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4.0 Background and Overview of Individual SO2 Programs

4.1 Senegal Reforestation Project

The Senega Reforestation Project prime contract officialy operated from December 1987 through March
1995. The project purpose wasto mobilize large-scale popul ar participation in tree planting with local and
private resources. The project wasto contributeto the god of having apostiveimpact on the environment,
economy, and agricultura production of Senegdl.

The prime contract, originaly for $10 million and later increased to $14 million, functioned as a
host-country contract between Southeastern Consortium for International Development (SECID) with

Virginia Techaslead inditution and Louis Berger Internationa as a subcontractor and the Government of

Senegd operating through the Forest Service. The contract was amended to extend the project about 2

years to serve as a bridge to the successor CBNRM program. This test program operated as a pilot

project in three CRs in three different regions and was intended to evaluate the capacity of

community-based ingitutions to develop, plan, and implement natural resource management activities.

SRP operated primarily through two fied-level components. The matching grant component cofinanced
tree-planting activities of individuas and local groups and operated through Forest Service staff. The
roadsi de planting component operated in municipditiesby contracting (on acost rembursement basis) with
entrepreneurs to plant trees dong maor highways and access roads. Four other components—media,
training, private sector promotion, and policy analyses—supported the field activities.

Inthelast two years, the SRP activitieswere reoriented under thetest program to focus the matching grant
component on promoting group activities and the roadside component on providing public works and
public goodswith limited cofinancing from the pilot CRs. An additiona fund wasadded to providetherurd
councils and Centre dExpansion Rurd Polyvdent (CERPS) with operating funds.

4.1.1 Outputs
SRP produced some impressive outputs?
Matching Grants
e Theproject executed 5,569 grants, of which 2,945 were reimbursed (exceeding the 45 percent

minimum surviva rate and the 2,846 target) and injected about $388,000 into the economy.
e A total of 6,800 hectares were planted, of which 3,889 were reimbursed (97 percent of the

4,000-hectare target).

8 Senegal Reforestation Project (1995).
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e A totd of 160,093 persons participated in the execution of grantsand 242,486 personswere
represented in the grants signed with the program.

Roadside Planting

e Theproject planted 135 kilometers of trees before it was terminated
e Sixty-five enterprisesand GIEs, forty of which werenewly created, participatedin theroadside
planting program.

Private Sector

The project completed six studies on the promotion of private sector activities

The project completed three studies on the strengthening of existing markets

The project completed seven policy formulation studies

The project participated in the preparation of regulations on private sector participationin the
forest products industry for the new Forest Code.

Training

Six Senegdese completed magter's degree training in the United States.

Twenty-six persons participated in U.S. short courses.

Thirty-eight persons participated in U.S. study tours.

One hundred and fifty-five persons participated in third-country study tours.
Twenty persons participated in third-country conferences.

Asmany as 1,114 persons participated in loca seminars and workshopsin Senegdl.

Media

e A tota of 319 products were disseminated through radio, television, the press, and informa
channels.

4.1.2 Impacts

SRP contributed to the establishment of 5,804 hectares of plantations and 1,042 kilometers of linear
plantings (windbreaksand livefencing), of which 3,213 hectaresand 576 kilometersrespectively, received
reimbursement and contributed to the nearly 4,000-hectare figure cited by SRP. These have undoubtedly
provided localy important sources of polesand fuelwood aswell asincomefor theowners. Thefind report
does not indicate globd tree surviva rates, indicating only surviva rates on the 55 percent of plantingsthat
quaified for reimbursement. These surveys show a 74 percent survivd rate nine months after planting and
a 69 percent surviva rate in 1994 for the dightly more than haf the plantings that did recelve
reimbursement. Knowing that 45 percent of dl plantationsand linear plantingshad surviva ratesof lessthan
45 percent, we must surmise that globd surviva rateswere much lower than indicated in these surveys. A
amdl indicative survey conducted during theimpact assessment indicatesthat 1998 survivd ratesareinthe
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neighborhood of 36 percent on the basis of a sample that had a nine-month average surviva rate of 59
percent. The 59 percent is certainly not out of line with what SRP figures might have fdlen to, if they had
included the nearly haf of dl plantationswith surviva rates of lessthan 45 percent (see annex D by Patrick
Gonzaez).

Lackingtruegloba treesurvival rates, the percentage of areaplanted that recelved reimbursement provides
an interesting proxy for surviva ratesthat isavailablefor the entire areaplanted by region and by year. The
overdl totals indicate that 55 percent of the total area planted and aso 55 percent of the tota linear
disance planted had a survivd rate above the 45 percent minimum surviva rate required for
relmbursement.

Table 2. SRP: Area on Which Reimbur sement Was Paid

Area Area Area Length Length Length

Region/ planted reimbursed reimbursed planted reimbursed reimbursed
Year (hectares)  (hectares) (percent) (kilometers) (kilometers) (percent)
St Louis 1343 106.2 79.0 1359 1130 83
Louga 316.7 127.2 40.0 1134 328 29
Diourbel 2675 1148 430 1091 430 39
Thies 1,057.7 686.8 65.0 2051 131.0 64
Dakar 244.9 181.3 74.0 1522 0.7 60
Fatick 609.8 3359 55.0 314 16.7 53
Kaolack 8144 3354 410 1221 510 42
Tambacounda 7470 407.1 54.0 881 490 56
Kolda 680.6 3485 51.0 24.2 16.3 67
Ziguinchor 9314 569.8 61.0 60.5 32.7 54
1988 1555 56.8 370 183 36 20
1989 569.4 33L7 58.0 95.7 442 46
1990 969.7 410.7 420 1030 44.0 43
1991 1,263.0 7065 56.0 2038 111.3 55
1992 1,267.4 805.3 64.0 2590.1 168.2 65
1993 15793 902 57 3621 2049 57
Grand Total ® 5,804.3 3,213 55 1,042 576.2 55°

Source: SRP, 1995, Fina Report.
a. Totalsfor regions and totals for years are the same for each category.
b. Average percent length reimbursed.

The area on which the owner recaeived reimbursement varies from alow of 40 percent in Lougato ahigh
of 79 percent in . Louis. One would expect an increase in survivd in the southern regions thet receive
more rainfal. This pattern probably exigts, if one assumes that St. Louis, Dakar, and perhaps Thies are
somewhat specid cases dueto planting in areas with high water tables or accessto irrigation. The pattern,
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however, isnot dl that clear, given that Diourbel has higher reimbursement rates than Kaolack and Fatick
has higher ratesthan Koldaor Tambacounda. On ayearly basis, it variesfrom alow of 37 percent in 1988
to ahigh of 64 percent in 1992.

The likely causes of these poor surviva rates include drought, planting on extremely margina lands,
inappropriate choice of species, and poor maintenance. One can draw severa lessons from this datax

e Itisdifficult to achieve an average of about a 50 percent surviva rate in conditions across
Senegd, even when a big cash incentive exists for people to do so.
The de facto promotion of exotic species has not been successful in terms of survival rates’®
e Inmost circumstances, wherefeasible, it isalot more effective and alot less costly to protect
natura regeneration than to promote tree planting. This would be true of naturd forest
management as well as protecting kadd and other multipurpose treesin farmers fields.

The biophysica impactsof SRP are by far the maost obviousin the Niayesregion, where SRPwasinvolved
insand dune stabilization to protect the depressionsin which thelocal popul ation grows vegetablesand fruit
crops. SRP is one of many projects since colonid times that have contributed to expanding the ribbon of
filao trees (Casuarina equisetifolia) aong the coast between . Louis and Dakar. In that limited area,
however, where SRP supported the loca population in its quest to save their sources of livelihood, the
project had a criticaly important impact. In addition, the trees are now reaching a 9ze a which the
population can begin lopping and sdectively cutting some trees to provide poles and fuewood. Loca
populations are sufficiently motivated herefor tree planting to continuein the absence of SRP paymentsand
other project support.

The other areain which SRP contributed to amgor success with obvious biophysical impactsisthe Thies
regionwhereit helped Kassm Ndour and others establish Leucaena windbresksand livefencesthat serve
to establish amicroclimate for their irrigated fruit and vegetable production. TheLeucaena is dso used as
a high protein supplement for livestock feed and source of high qudity biomass for producing compost.
Perhgps another 100 farmers in the area have now established a highly productive and profitable system
that alow them to make an important contribution to the region's fruit and vegetable supplies.

The SRPfind evduation dso identifies three important unintended impacts of SRP.

USAID became amgor donor in supporting the decentralization process in Senegdl.

e  SRP provided resourcesto enable USAID/Senegd to have akey rolein environmental and
NRM palicy through the framework provided by CONSERE and the NEAP.

e  Thetraining component contributed to the evol ution of the Forest Serviceto becoming more
of adevelopment agency and less of a policing agency.

9 Although project staff do not believe that they promoted the use of exotic species, participants
interviewed claim that in some cases they were specifically discouraged from using local species (possibly
for technical reasons), but were often told that seedlings were only available for exotic species.
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4.1.3 Policy-Related Activities

SRPwasinvolved in at least two policy-related activitiesthat areimportant for NRM in Senegd. Thefirgt
isthe active role it played in revising the Forestry Code. Discussons about anew code were under way
at the start of the project; questions concerning land and tree ownership, in particular, appeared to have
animportant potential impact on project success. In 1990 SRP funded astudy by the Land Tenure Center
that confirmed that the proposed changes in the Forestry Code would resolve many of the congraints
identified by recognizing tree ownership rights of individuals and easing the process of acquiring permits.
The Forest Code, enacted in 1993, till required anyone, including tree owners, to secure authorization of
the Forest Service before harvesting and marketing trees or face serious penaties. SRP continued to work
to ensure that the regulations for implementing the law would minimize potentid disincentive effectsof the
new code on farm tree planting. The Forest Code has since been updated in 1995 and 1998, at least in part
to reflect the changing role of indtitutions through decentrdization.

The second SRP project paper amendment contained language calling for a natural resource policy
framework, particularly aninterministerial NRM committee with afunctioning secretariat. Thisamendment
was added in August 1993, severd months after the Ministére de I'Environnement et de la Protection de
la Nature (MEPN) was created. The amendment alowed USAID, following discussions with the new
minidry, to fund the establishment of the Secrétariat Permanent du Consell Supérieur des Ressources
Naturelleset del'Environnement (CONSERE). CONSERE wasthen tasked with devel oping the National
Environmental Action Plan (NEAP) for Senegd, in response to the Rio Conference of 1992. Under the
CBNRM program, funding was extended through the gpprova of the NEAP by a nationd seminar in
September 1997.

4.1.4 Cash Payments

The government had previoudy depended on the public sector to execute its reforestation activities. The
SRP project was designed to test the concept that tree planting could be encouraged through private
investment if appropriate incentives were offered. This resulted in the project's cofinancing strategy of
reimbursng a uniform amount (90 FCFA for fidd plantation spacing) for every tree surviving after nine
months (later extended to twelve months and requiring aminimum of 45 percent surviva to quaify), based
ontheestimated costsof preparation, planting, and maintenance'®. Liberaly interpreted, thisimplied paying
peoplein cash to plant trees, even if that payment is delayed by some months.

As became clear in Patrick Gonzalez (1992), however, the results of SRP did not depend on private
investment done. Gonza ez documented that SRP results depended on about forty public sector programs
to provide outright or subsidize the production of the seedlings and to do the basic village organization and
extensonwork necessary to operationdizetree-planting activitiesin many or most areaswhereit operated.
Thispoint is repegted in the find evauation of SRP

1 The SRP reimbursement (cofinancing) rate was 40 FCFA for trees planted with 2 meter spacing
(windbreaks) and 20 FCFA for trees planted at a spacing of lessthan 2 meters (live fencing).
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Thus, matching grants relied on these other projects to provide technical assistance, credit,
extension, and supervision to farmers and rural groups interested in tree planting. Matching
grants, therefore, could not stand alone and had to be piggybacked or grafted on to projects and
activities that provided the requisite framework. It isimportant to understand that without these
other activities, the enabling conditions would not have been in place and matching grants could
not have had the expected participation rate and impact.*

In effect, the public sector was il executing its reforestation activities and SRP was paying (cofinancing)
the farmers to invest in what, in most cases, the public sector was dready providing. The cost estimates
used by SRP were rather high because they were based on the theoretical case of farmers buying them
fromprivate nurseries, rather than thetypica situationinwhich plantswereavailableét little or no cost from
the Forest Service and project nurseries. This meant that the farmers received repayment for mogt, if not
dl, of their investment in the first year from SRP and later received the benefits of the activity dready
subsidized by other public sector programs.

SRP was origindly applauded for proving the concept that incentives would encourage private-sector tree
plantingin a manner that made public sector invol vement no longer necessary. Theorigind subproject
phase of the CBNRM program was based on this"proven” concept, even though the SRPfind eval uation
recommended that it not be used (thus, explaining some of the early operationd problems of CBNRM,
because they had no other projects to do the grassroots and village-level work for them). In retrospect,
it seems unlikely that this concept was ever proven a dl. Experience in other countries would seem to
indicate that cash payments are not necessary but that some form of village organization work (community
development activity) isnecessary tofacilitateloca participation. Recent experiencein CBNRM and other
countries indicates that a better incentive is provided by linking NRM activities to activities that generate,
maintain, or enhance an income stream (not a one-shot event) in the relatively short term.

4.15TheTest Program

The SRP program was extended for 2 yearsin August 1992 by Project Paper Supplement No. 2 to serve
as atrangtion to a pilot project to test some of the key tenets of the proposed CBNRM program. The
formd objective of the test program was to evaluate the capacity of community-based ingtitutions to
develop, plan, and implement natura resource management activities at the local level. The test program
activities were undertaken in three pilot CRs in three different regions (Fatick, Kaolack, and
Tambacounda); CRs were chosen, at least in part, on the basis of easy access from the regional Forest
Service headquarters.

The departmental chiefs of the Forest Service in the test program zones were selected to
assist and oversee the implementation of the test program activities. Specificaly, the
departmental heads have been key in supporting the CERP and the rural council
management committee with logistical aid and technical and materia support.2

1 SRP (1995).

12 SRP (1995).
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The focd point of the test program was the design and implementation of rura community-based
agroforestry plans. These plans were developed by project and CERP personnel, using the "diagnose and
design" methodology promoted by the Internationa Centre for Research in Agroforestry (ICRAF). On
completion, these plans were submitted to the rural councilsfor gpprova. Once approved, they served as
the basson which the SRP and CERP gt&ffs, in consultation with the rura councils, devel oped annua work
programs and budgets. SRP produced technical manuals that described the private- and public-sector
naturd resource management activities that would be supported under the test program. It also prepared
aprocedures manua describing the three funding mechanisms available: (@) private sector matching grants
to provide cost sharing for NRM initiatives implemented by groups and individuass for their own benefit,
(b) cofinancing tree-planting activities with the CR for public works projects that are destined to benefit
the community at large, and (c) operationa support for the CERP and rurd council.

4.1.5.1 Test Program Outputs (as of February 1995)2

A procedures manua was developed for use in the pilot CRs.
A loca agroforestry development plan was developed for each rurd community.

o A tota of 157 grants representing 126 hectares of NRM interventions was executed by
more than 4,000 participantsin 1993.

° Two public works contracts were executed: a 2-kilometer roadside planting and a
5-hectare plantation on sdine soils.

° A tota of 359 grantswere signed representing amost 300 hectares of NRM interventions
for 1994 (no available documentation on results).

The test program helped the SRP gaff identify a number of key issues that were likely to affect the
proposed CBNRM program:

The lack of materid and logistica support for the CERP, particularly thelack of avehicle
. The need for the management committees to be more representative of the entire
community, rather than entirely dominated by the CR presdent
° The inability of both the project and CR partners to implement their accounting and
financd management responsibilitiesin atimely manner, resulting in delaysin reimburang
expenses, gpproving purchases, and providing project operating funds.

% Digtance, poor mail service, and infrequent contact with staff was dready a
problem, evenwith loca departmenta officesof the Forest Serviceresponsiblefor
many of the financid management aspects.

. Quedtions about the ability of the CERP and therura council to plan, develop, and
execute a community-based NRM plan

% Lack of adherence to the priorities identified in the diagnosis process

2 No one has been able to find a copy of the test program final report.
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%

%

Lack of coordination between the CERP and the rurad council management
committee

Incomplete reports and lack of understanding of the administrative procedures of
the project.

Many of the questions raised by the SRP find report and final evauation appear to be reflected in the
changes made between the test program and the CBNRM program. These include:

Redesigning the program to support decentralization as much asit supportsNRM.
Replacing the CR management committee dominated by the CR president with
NRM committees (NRMCs), which consst of elected representatives of the
numerous socioprofessond groupsin the community.

Revised accounting and financia management procedures, using the NRMC to
manage thefunds, providing extengvefinancid management training, and arranging
the NGO ACA to providetechnica assstancein financia management aswell as
periodic auditing.

Egablishing the animator podition to ensure completion of activity reports on a
timely basis and that they are quickly sent to the program office.

Providing the CERP with avehicle.

Targeting women and particularly women's groups in dlocating interventions and
giving women and youth two representatives each on the NRMC. Requiring that
women and women's groups be given officid land use rights for land involved in
interventions.

Improving the capacity of local inditutions through extensve training of the
NRMC, CERPs, and animators.

Adoption of the PRA approach as a bass for establishing the land use
management plans.

Use of private contractorsto guidelocd ingtitutionsin the use of the PRA process
and in deve oping the land-use management plans.

Redesigning the private sector component of SRP to be a study (andysis)
component that includes monitoring.

The SRPfind evauation, however, raises anumber of issues and recommendations that appear not to be
fuly operationa or are only partidly reflected in changes between the test program and the CBNRM
program. These include:

The need to do more to develop bottom-up approaches that more effectively
invalve communities, groups, and individua participants. The evauation team
guestioned the degree of participation of community-based inditutionsand village
organizations in planning, designing, implementing, and financing agroforestry and
other NRM activitiesin test program pilot Crs.

The identification of profitability, participation, sustainability, replicability, and
people-level impact as the factors that determine the achievement of CBNRM
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objectives, (before it was changed to integrate the recommendation of targeting
decentrdizationas much or morethan NRM). It dso identified the dependence of
sudtainability and replicability on participation, profitability, and people-level
impact.

. Recommending that the matching grant approach not be used in the CR activities
but be separated out and operate as before through Forest Servicefield officesin
the Niayes and the Peanut basin

. Training villagers to participate in action research and participatory approaches

. The need to respond to community priorities, which were likely to include water

. The need for face-to-face communication, because surveys found that media
campaigns had dmost no impact on the rurd population

. The need to broaden the range of NRM interventions beyond forestry alone

. The need to improve the operationd efficiency in terms of providing funding on a
timely basis and in accordance with the agricultura calendar

. The need to work with groups, eventhough this had proved less successful inthe

matching grant program, than working with individuas. (CBNRM continued
working with individuas until it reoriented from themicror éalisation approach to
the subproject approach.)

In addition, the find evaluation team questioned the appropriateness of the Forest Service as an objective
and disinterested entity to promote the decentralization process. In other words, it saw a contradiction in
usng a centrd inditution gpplying a top-down process to implement the test program, which had as its
objective to eva uate the capacity of locd ingtitutions to use bottom-up approaches to support NRM. For
the sake of future programming, this andysis needs to be taken a step further.

From an ingtitutional perspective, CBNRM remains a completely centralized organization (under the
tutdage of a higtoricaly hierarchica and authoritarian ingtitution, the Forest Service). It uses defacto strict
definitions of NRM practices and top-down, imposed nonnegotiable procedures. Its objectives include
modding and facilitating a decentraized and participatory process in developing bottom-up approaches
to NRM in numerous distant CRs. One must ask if the indtitutional setting, centralized structure, and
inherent "organizationd culture" are gppropriately matched with the objectives.

4.2 Community-Based Natural Resour ce M anagement

The CBNRM project was authorized in August 1993, and a cooperative agreement was signed with the
Southeastern Consortium for International Development (SECID) in June 1994 to provide the long-term
technica assistance team. Virginia Techisthelead inditution for SECID, and Winrock Internationd isthe
major subcontractor. The program purpose is "to increase locd community participation in the
identification, planning, use, and conservation of natura resources.” The program goa to which thisshould
contribute is "to increase private sector incomes derived from the exploitation of natural resources,
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consggtent with decentrdized, sustainable natural resource management.” An additiond subgod is "to
increase soil productivity.”

4.2.1 Outputs

CBNRM hashad only two years of field-level interventionsto date and is only beginning to generate some
sgnificant outputs. During fiscd 1997, CBNRM continued using the matching grant approach, smilar to
what was donein SRP. Six hundred gpplications were submitted, but 400 were rejected by the NRMCs
without investigation, as not conforming to the priorities established in the land-use management plans
(LUMPs). Of the 200 applications investigated, 146 were cofinanced. Although the fiscd 1997 annud
report identifies the 146 microréalisations that were proposed, the fiscal 1998 annua report,
unfortunately, does not report on the results obtained. The fiscd 1998 report only indicates that the 146
private sector microréalisations implemented under the matching grant approach in fisca 1997 did not
meet expectations because of their small scale and thefact that they were scattered and the distribution was
not representative.

For fiscal 1998, CBNRM revised its approach and introduced the subproject approach, which uses a
limited matching grant concept but only providesin-kind assistance, rather than cash payments. The outputs
for 1998 werelimited to activities regarding CBNRM's narrowly defined list of seventeen NRM practices,
because agreement had not yet been reached with USAID/Senegd about whether credit would be made
avalable to financeincome-generating activities. Given these problems, the biophysical outputs of thethirty
subprojects begun during fiscal 1998 were modest, even though they involved 1,980 men and 3,688
women for a total population of 5,668. The biophysica outputs remain heavily dominated by classic
reforestation activities, particularly block plantations of eucalyptus, with only limited representation of
broader NRM themes such as natura regeneration or the control of soil erosion caused by water:

. Fed plantations 176 hectares

. Fruit orchards 5 hectares

. Live fences 10 kilometers
. Windbreaks 14 kilometers
. Pasture enrichment 49 hectares

. Improved falow 4 hectares

. Green firebresk 2 kilometers
. Natura regeneration (asssted) 24 hectares

Inaddition, more than 1,250 people, mostly women, have attended forty-two classesin functiona literacy
(and numeracy).

Beyond fidld-levd activitiess CBNRM has continued the SRP practice of providing significant training for
project staff and other members of the Forest Service and MEPN.

Other accomplishments include the following: CBNRM has continued the tradition of involvement in
Forestry Code policy begun under SRP. The Forestry Code was updated in April 1995 and again in



January 1998. CBNRM also continued support for CONSERE, begun under the SRP. The NEAP, which
CONSERE was tasked to prepare, was presented to anational seminar for approval in September 1997
and officidly accepted by the government in January 1998. CONSERE was adso responsible for
developing the Nationd Action Plan for the Fight Againgt Desertification, which wasapproved by anationd
seminar in October 1998.

4.2.2 Impacts

CBNRM'sinitid impact in eech CR is the devdopment of a land-use management plan with sgnificant
environmenta content. Although the development of these planswasnot participatory inthefirst generation
CRs, the process has become much more so in recent generations. In recent generation CRs, smal teams
conssting of NRMC members, CERP gtaff, and private sector consultants spend eight to ten days going
through aPRA processwith each of eight to twel ve different groups acrossthe CR. These groupsrepresent
village clugters or an important centrd village and surrounding villages and hamlets, typicdly with severd
groups in each zone tentatively identified from preliminary information. The group results are aggregated
to represent the results of zones, which inturn are aggregated to produce agloba planfor the CR. In some
cases the plans represent more of awish ligt of everything the population would like someone to do for
them. The results have been used primarily to propose NRM activities, wheress activities related to
economic growth and income generation have sometimes been neglected. The information that goes into
the plans provides abass for regiond planning at the CR leve, which could be used by the government,
donors, NGOs, and so on for planning activities in severa sectors.

Although it would not be appropriate to claim that these plans congtitute alandscape ecol ogy approach or
arethesameasregiona planning being advocated and implemented in USAID programsin other countries,
they share anumber of common features and objectives. It would seem gppropriate to develop an active
exchange between CBNRM and these other types of programs, which should each have something to
contribute to the other.

CBNRM isbeginning to obtain some significant impactsin theareaof rendering operationa thegovernment
policy of decentralization through the NRMCs. These NRMCs congtitute a group of about 300-350
persons (in addition to the approximately 100 CERP gtaff and twenty animators) who have received a
ggnificant amount of training that has greetly increased their cgpacity to serve as representatives of civil
society and address issuesreated to land use and community planning. These NRM Csand their members
are recognized and appreciated, particularly in the newer generations of CRs:

. For the wide range of groups found in the local civil society that are represented on the
committees
. For the democratic procedures used to eect these representatives, including (a) the

election of loca representatives to subcommittees, then (b) the dection of the committee
member(s) from among the delegates representing a particular socioprofessiona group
from different zones, and aso (c) the use of secret balots

. For the accountability and transparency that characterizes their procedures.
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Inrecent eectionsfor therurd councils, seaverd NRMC memberswere eected in recognition of their skills
and leadership qudities. And, in severd CRs, the NRMCs were asked to help the rurd council with its
annua budget exercise. Recognizing these advantages, rurd council members have started to request that
they dso betrained by CBNRM, and the program has planned severa courses specificaly for rura council
members in the fisca 1999 work plan. To the extent that rural council members are envious of
accountability, trangparency, and democratic procedures, thisis certainly a postive impact.

CBNRM has established rules that automaticaly place a least afew women onthe NRMCs, it dso gives
preference to women's groups with regard to functiond literacy training and participation in the subproject
interventions. Individua women have demonstrated competency as representatives of civil society and as
officers of public decisonmaking bodies. This combination of increasing economic clout and persona
capacity is beginning to change perceptions of and attitudes toward women at the locd levd.

Although the new Forest Codeis till somewhat restrictive, Senega now hasaForestry Codethat at least
alows peoplewho plant or maintain treesto assumethat they will be ableto harvest those trees and benefit
from ther efforts. This step was crucid for the promotion and acceptance of many tree-related NRM
practices. Senega aso now hasnationd and regiona action plansfor addressing environmenta issuesand
the fight against desartification, but any serious effort to put these plansinto action is only now beginning.

The combination of SRP and CBNRM have provided years of training to MEPN and particularly the
Forest Service. Thistraining hastargeted helping to changeattitudesin support of forestersbecoming more
development agents and less policemen, introducing agroforestry, and so on. Progress has undoubtedly
been made, but has been lessthan desired. Many, if not mogt, rurd residentsinterviewed during field vigits
cdam the little or no change has occurred in the behavior of forestry agents. Agroforestry and issues such
as naturd regeneration still seem to receive less support than they deserve (or receive in neighboring
Sahelian countries). Senegd is decidedly a laggard in adopting approaches in which loca residents
participate in naturd forest management. Given thisstuation, it is difficult for theimpact evauation teeamto
identify a 9gnificant pogtive impact from dl thistraining.

Perhaps the biggest impact that the CBNRM program islikely to have will be determined by the success
of its attempt to prove the concept that programs can successfully target development interventions a the
CR levd, rather than at the traditiond village levd. Although CBNRM has certainly had some promising
initid results, it is Hill too early to determine whether or to what extent that concept will be proven.

4.2.3 Conclusons and Recommendations
Conclusons are grouped as follows: (a) participation and people-level impacts, (b) program design

problems, (c) CBNRM's reationship to USAID/Senegd, and (d) CBNRM operationa problems.
Recommendations are bulleted after each conclusion.
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4.2.3.1 Participation and people-level impacts

1

Without access to credit to expand participation to include some critical mass of rurd

37

resident
s, the
biophys
ical
outputs
and
people-
level
impacts
of the
ubproj
ectswill
remain
quite
modest,
particul
arly
relative
to the
gze of
t h e
populat
ions of
t he
CRs,
even if
al the
subproj
ects
planned
for the
life of
t h e
progra
m are
success
fully
comple
ted. |If
people-
level



38

impacts
ar e
weak,
the risk
exists
that the
progra
m  will
b e
rejected
b vy
stakeho
Iders as
n ot
meeting
their
needs
and
expecta
tions. If
t h e
stakeho
Idersdo
not buy
into and
internali
ze the
progra
m"''s
NRM
objecti
ves,
little
sudaina
b | e
NRM
impact
will
occur.
It is
possible
that
positive



achieve
mentsin
govern
ance
will be
disrega
rded or
repudia
t ed
because
CBNR
M did
n ot
respond
t 0
stakeho
Iders'
overridi
n g
needs.

The subprojects were designed without the participation of the persons and groups (e.g.,
federation) that areintended to implement them and without other grassroots-level representatives
such as the zona subcommittees. This would appear to compromise the chances that the
population or even the organizations intended to implement the subprojects will buy in to their
objectives, without which little sustainable impact will occur.

Given these two issues, the subprojects as presently congtituted do not appear to bea particul
arly
effectiv
emeans
o] f
achievi
n g
progra
m
objecti
Ves.

. CBNRM should take another look at subproject designswith thefull participation
of the relevant subcommittees and federations/promoters.

. CBNRM should do a mid-term evaluation of the subproject approach and its
impact, particularly in light of the nonaccessibility of credit to participants.
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. CBNRM should explore linkages with programs that do focus their interventions
and interactions a the grassrootslevel and can help provide people-level impacts,
for example, enterprise development programs such as those being formulated
under SO1.

. CBNRM should consder developing some easily accessble collaborative
activitiesto complement theparticipatory approach, increasepeople-level impacts,
and alow some™quick victories' in which the popul ation regps some benefitsfrom
collaborating with the program in the short run.

. CBNRM should test some of these recommended approaches in the third
generation CRs.

Kadd does not presently grow throughout the entire CBNRM intervention zone, and no one
activity will provide a"quick victory” or porte d'entrée throughout the entire zone. The Jig-Jam
Association'* protection scheme, the "seeds for trees' program, and training women to construct
improved cook stoves, however, are the types of activities that promise a "quick victory™ for
programs such as CBNRM and potentiadly greater people-level impact than the subprojects at
lower cost. The NRMC, subcommittee, and federation structure would seem to lend itself
particularly well to the type of land-use management activity that the Jg-Jam Association initiated
intheFisH CR.

. CBNRM should consider developing some activities bringing thistype of "quick
victory" as complementary to or substitutes for the present subproject program,
particularly in the third generation Sites.

Basc agriculturd services, such as access to credit, agricultural inputs such as improved
seeds and fertilizer, trangportation, marketing, and extenson services are not generaly available
to rura populations in Senegal. For CBNRM, access to credit is the most obvious condition
necessary to enableitssubproject strategy to provide people-leve impacts. Without these enabling
conditions, the link between exploiting natural resources and increased private sector incomes is
tenuous, CBNRM will be impeded from making an important contribution to rura incomes, and
it may have to change its strategy as addressed above. USAID/Senegd must share the burden of
this deficiency, because the nationd dtuation existed a the time of program design and CBNRM
has attempted to work with USAID/Senegal to address this problem.

. USAID and CBNRM may need to address changing the goa-level objective to
something that is more redigtic under existing conditions.

The decison to focus initidly on establishing and training the NRM committees offers the
potentia of influencing other locd indtitutions and the manner in which they operate, particularly the

14 Jig-Jamisalocal associaton in existence since 1974 that is dedicated to rural development in the Fissel
Rural Community in the Mbour region.
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rurd council. Nudging loca indtitutions toward more accountable, trangparent, and democrétic
behaviors would be an important impact.

The impact assessment team would like to see CBNRM facilitate greater participation of the
lower levels of the representative structuresthat it has creeted, specifically the subcommittees and
federations. This Strategy is necessary because the representative structure created by CBNRM
isunlikely to be perceived astruly representative of the population if the portions of that Structure
closer to the grassrootsleve are denied participation. But the impact assessment team recognizes
that CBNRM had to start somewhere, and it can only do so much a one time. Developing
sugtainable locd inditutions to improve civil society is along-term and difficult process.

. CBNRM should target the rura council for training Smilar to that provided to the
NRMC members.
. CBNRM should not voluntarily disband the NRM Cs unless rurd councils make

sgnificant progress toward becoming more representative of the different groups
that make up civil society in the CR.

The effective training provided to the NRMCs has not trickled down to the subcommittee
and federation level. These organizations, which are responsible for actudly implementing the
project's NRM and income-generating activities, have not received any capacity enhancement to
date (dthough some limited training is scheduled for fiscal 1999). The subcommittees have the
advantage that they do not compete directly with the rura council, because they are organized at
the zond leve. One likely long-term scenario after the CBNRM program ends would be for the
rura council and NRMC to merge and the subcommittee to take over a number of the NRMC
tasks a a level one step closer to the population. All NRMC members are members of
subcommittees, dl rura council membersare membersof the subcommitteewherethey reside, and
many of the federation members are aso members of the subcommittees. A focus on the
subcommittee would cover most of the representative structure crested by CBNRM.

. Subcommittee and federation members/promoters should aso be targeted for
training Smilar to that provided to the NRMC membersto facilitate thislarger role
in program activities.

. CBNRM should consder making the subcommittees, which include the NRMC

and rura council members, the primary target for program training in the third
generation Stes.

. CBNRM should expand the roles of the subcommittees and federations in the
entirerange of program activitiesand particularly, for example, inthe planning and
design of subprojects for their subzones. They should also betargeted for training
smilar to that provided to the NRMC members to facilitate this larger role in
program activities.

. CBNRM should hold workshopsto recons der the subproject designsthat include
the subcommittees and federations or promoters responsible for implementing the
activities.
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7.

CBNRM has few activities and limited interaction directly with the grassroots leve (village
and population). Part of the reason for CBNRM not having more direct contact is the attempt to
work through representative structures (NRM Cs, subcommittees, and federations) adapted to the
programdirategy to scae up thetargeted leve of intervention from thevillageto the CR. One might
befairly confident that the Structures were acceptable to the popul ation if they had developed from
the ground up through agrassroots, town meeting type of participatory process. Thefact that they
were concelved by outsders and established in a somewhat top-down manner raises the critica
issue of whether they will be seen as representative of the population in the long run. It lso raises
the issue of whether an organization like CBNRM, which lacks such grassroots-level interaction,
is the gppropriate inditutiond base for faclitating the establishment (montage) of those
representative structures.

. In the short and medium term, CBNRM needs to focus more on the
subcommittees and federations, which are at the base of the representative
Structure that it has created.

. Subcommittees should be prepared for the role of helping the NRMC
implement many of itstasks at the zonal level, particularly pertaining to
the roles of the sensibilisation, animation, et vulgarisation (SAV) and
gestion des ressources naturelles (GRN) commissons.

. The design of zone- and subzone-leve activities should be done with the
participation of the direct representatives of those levels. Subcommittees and
federations should be directly involved in the design of the subprojects that they
will be responsible for implementing. They should aso be more directly involved
in the entire range of program activities.

Promoters need to acquire the sKkills to manage service providers, including gaining experie
nce in
t h e
mechan
ics of
bidding,
develo
ping,
and
signing
contrac
ts. The
practic
a I
experie
nce and
confide

42



nce to
handle
such
situatio
n S
should
b e
gained
i n
collabo
ration
with
progra
m

represe
ntatives.

. CBNRM needs to dlow the federations/promoters a larger role in the
procurement of goods and servicesto alow themto gain experiencein negotiating
with and managing service providers

Mosgt if not dl of the actors within the CBNRM program implementation structure face mgor
problems in the distance and scde of ther interactions. The project management unit (PMU) is
trying to operate throughout most of southern Senegal from asinglebasein Dakar, and themgority
of the target CRs are 500 kilometers or more from the base. In the larger CRs, with 100 villages
or more scattered over hundreds or even severd thousand square kilometers, the NRMC has no
way to get the message out to al of those villages with the structure and resources available.
CERPs face problems smilar to the NRMCs, further complicated in most cases by the
concentration of two to four target CRs in their zone of intervention. These problems of distance
and scale are, after dl, one of the primary reasons for decentralization.

. In the long run:

% Programs like CBNRM require a more decentralized organizationa
structure. The program would be better served by a structure in which it
had asmadl one to three—person team in each region or in close proximity
to one or two clusters of target CRs, where decisions could be made and
support provided.

% CERPs should not be given respongbility to provide technica assstance
to more than two target CRs, until the program is aready well under way
in those two.

. In the short run;
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10.

% CBNRM should expand the roles of the subcommittees and federations
inthe entirerange of program activitiesand, particularly, delegate some of
the communications and monitoring tasks to these lower levels of the
representative structure.

% CBNRM and its CR-level representatives need to developa
trangportation policy that does not rely asheavily onthe use of the CERP
vehicle for accomplishing NRMC, subcommittee, and federation tasks.

It is nearly impossible for the SAV and GRN commissions of the NRMCs to accomplish
their assgned tasks with the resources available, particularly in the large CRs.

CBNRM needsto decentraizeanumber of thetasksassgned totheNRMCsand
work more directly with the subcommittees and federations. Structuring the
subcommitteesand empowering SAV and GRN commissionsat thesubcommittee
leve will not necessarily solve the problem, but will be an important step in the
right direction.

Inthelarger CRs, in particular, even SAV and GRN commissionsat thezoneleve
may need access to trangportation to accomplish their tasks, even if this means
amply having funds to rent a horse cart on afairly regular basis.

The subcommittees and federations need to be targeted in training activities to
increase their capacity to take on additional respongbilities.

CBNRM needsto create toolsto operationaize participatory development & the
grassroots levd, particularly through the subcommittees and federations. A wide
variety of tools can be used to hel p nonliterate popul ations understand and master
complicated project processes.

% The media section should expand its effortsto help provide some of these
tools and training in their use.

Another important obstacle is the tendency to revert to traditiona, top-down directive  interacti

o n ,
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when
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e to
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activitie
sover a
large
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Mogt of the work done under CBNRM is implemented by proxies, the NRMCs, CERPS,
animators, and hired consultants. CBNRM hasless control over these partnersthan it would have
over program gtaff and can primarily influencetheir attitudesand behavior through training. Training
aone, however, may not be sufficient to overcome long-ingrained cultural norms.

%
%

%

%

CBNRM should etablish a participatory protocol for vidts to and interactions
with collaborators. This protocol should relate to PMU vidts to CR-leve
stakeholders as well as to vidts of the CR-level program representatives to the
Zone, subzone, or village and include:

A clear statement of visit objectivesto al concerned stakeholders

The relationship of this vist and objective to recent program activities and
processes and overall program objectives. PMU- and CR-leve representatives
should consult the archives of the organization being vidted to review the
processes to date and how the current visit will further the objectives.

Teking therole of afacilitator, that is, promoting discusson and andyssthat helps
the organization being visted to find its own solutions, rather than imposing an
answer from the outside,

Recording the visgit in the organization's guest book and on tape if necessary.

Adherence to such protocols should become part of the criteriafor evauating the
performance of individua staff and program partners.

11. To date, CBNRM has avoided becoming too involved in some important local Stuations
because of their political overtones. The most obvious caseisthat of the Pata Forest in the Kolda
region. CBNRM cannot avoid the politica issues and aso remain relevant to the needs and
preoccupations of the population.

CBNRM should get involved in the Pata Forest issue and be an advocate in the
Forest Service and the Ministry of Environment and Protection of Nature for
addressing and finding a settlement of thisissue.

CBNRM should use its media sectionto prepare an audiovisua documentary on
the Stuation in the Pata Forest for TV and radio diffusion.

4.2.3.2 Program Design Problems

12. The CBNRM progran was designed within the context of sructura adjusment and the
government's disengagement from providing rura services. The lack of any provison to help loca
popul ations obtain access to credit seems to be a mgor design flaw. The project is unlikely to achieve
ggnificant increasesin income for a critical mass of rura producers in its absence. If USAID/Senegd
wants CBNRM and future related programsto have biophysica and people-level impact and toincrease
incomes, it will haveto find someway to provide the target population with the basic enabling conditions
for productive and profitable agriculturd activities, particularly access to credit and other basic rurd
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sarvices. Village groups, associations, and co-opswith accessto credit and trained in functiond literacy
(induding numeracy) and financid management have demongtrated the capacity to initiate the provison
of some of these sarvicesin a profitable manner.t®

. USAID programming needsto consder structura adjustment and itsimpact onthe
existence of enabling conditionsfor income-generating activities, particularly inthe
rural sector.

. In the meantime, USAID needs to explore ways to make basic rura services,

particularly credit, available to populations targeted by programs like CBNRM,
if it wants these programs to succeed in developing people-level impacts and
increase rurd income.

. USAID programming should explore the synergies between SO1- and SO2-type
programs and the ability of rura and village co-opsto provide basic rural services.

13. The falure to recognize that credit would be necessary in the program design is closdy
related to the acceptance of the matching grant gpproach as both the incentive and the means to
finance NRM activities. The SRP find evduation report concluded that the matching grant
approachwasnot gppropriatefor the CBNRM CR program and recommended that it not be used
by CBNRM in that context. It would seem that the prognosis of the SRPfinal eva uation team has
been largely born out by the CBNRM experience with the microréalisation activities. It does not
appear that the matching grants will be any more successful in ddivering biophysicd and
people-level impact to a critical mass of villagersin the context of the subproject approach.

The de facto use of a narrow definition of NRM practices has hindered CBNRM from
addressing many of the problems and potentia solutions developed in the LUMPs. This narrow
definition results from the need to identify which interventions would receive subsdies under the
meatching grant program and in which therationdefor subsdieswasto providetherurd population
an incentive to adapt practices that were not profitable in the short term. The design, thus, onthe
one hand, insststhat CBNRM follow aparticipatory processto develop LUMPsand, on the other
hand, places CBNRM in a postion from which it is difficult to respond to the demand-driven
priorities that are identified in those plans. Divorcing NRM practices from the income-generating
activities dissociates the NRM practices from the red priorities of the target population. It dso
appears that the matching grant system is biased againgt low-cost practices such as natural
regeneration, because essentialy no materia and equipment cost exists to subsidize.

. Greater digtinction should be drawn between activities that focus on public goods
and those intended to benefit primarily individuads and small groups.

5 Primarily in the Africare/lK AED program.
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. Future programs should not use the matching grant approach for activities that
target individuas, unless the program can be expanded to accommodate al
households willing to participate.

. The digtinction between NRM and income-generating practices should largely be
eliminated for activities that target either individuas or smal loca groups. Limited
progress can be expected on the NRM front if no support exists for the
income-generating activities that the NRM activities should be supporting.

. The matching grant approach should be largely redtricted to promoting activities
that focus on public goods.

. NRM activities for rurd producers should be viewed largely in the context of
enhancing or maintaining income sreams from income-generating activities.

. CBNRM should experiment with this new gpproach in its third generation CRs,

for which fidd interventions have not yet begun.

14. The structure of the CBNRM PMU is a odds with the intended purpose of the program.
Although CBNRM s intended to operationalize the government's decentrdization strategy, it is
designed as a totaly centrdized organization. It has one office in Dakar and no regional
representation, even though dl of the target CRs are in other regions and the mgority are 500
kilometers or more disant. CBNRM has difficulty modeling a decentralized, bottom-up,
participatory approach, given its own centralized structure and its indtitutiond location under the
tutelage of the Forest Service, which, dthough trying to change, remains somewhat hierarchica and
authoritarian in nature.

Furthermore, the centralized structure is impractica, given that the mgority of target CRs
are 500 kilometers or more from the program officein Dakar. Many of the program'’s operationa
problems are related to this structure and the distances between the program office and the
intervention stes. In cases in which an unplanned action must be taken quickly by the PMU staff
to facilitate program implementation, the number of CRs and the distances between them smply

overwhem the program.
. Inthe long run, future programs should have a decentralized structure, and, to the
extent possible, be associated with aless hierarchical and authoritarian ingtitution.
. A dngleregiond base in the Tambacounda areamight help to reduce sgnificantly

some of the operationa problems related to target areas near Tambacounda,
Bakel, Kedougou, and Kolda. Suchasolution, however, isdtill far from modeding
decentrdization. Establishing a smal CBNRM gaff team for each region or,
perhaps, to be responsgible for two clusters of target CRswould help improve the
timeliness of program decisonmaking.

. The program needsto review the decis onmaking processes and determine where
the responsibility for decisions can be delegated to partners or local program
representatives.
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. The PMU should avoid assuming greater responsibility for direct delivery of fidd
services and should instead improve the CR-level technica and participatory

development capecity.
4.2.3.3 CBNRM Relationship to USAID/Senegal

15. The recent history of relationships between USAID/Senegd and CBNRM has been a case
study on how not to manage a program.

. USAID needs to establish a small four- to five-person steering committee to
coordinate the USAID position and interactions with CBNRM. This committee
might consst of one person each from SO1, SO2, AME, and the head office. All
offidd Misson postions and requests should be communicated through this
geering committee. Committee members should meet regularly with CBNRM
program daff and be available to them to discuss the work plan and other
operationd issues.

. It would be ussful to organize a regular or occasiond issues-oriented forum in
whichboth experience and concepts could bediscussedinacollegia environment.

4.2.3.4 CBNRM Operational Problems

16. CBNRM has not aways succeeded in managing unredistic expectations of thelocad  populat
ion. The
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T he
process
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Facilitation and trainer <kills should be included in the criteria for fidd-leved

personnel used by consultants in implementing the PRAs and preparation of the
LUMPs and included among the skills taught to NRMC members.
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. It would be hdpful if program representatives continued to do occasiond
PRA-type activities at the village level to monitor program activities and changes
in attitudes among the population.

17. During thefiscal 1997 and fisca 1998 growing seasons, a number of the reforestation  activitie
S
receive
d thar
seedlin
os for
planting
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end of
t he
rainy
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I n
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1999,
given
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nursery.

CBNRM needs to develop a calendar of when nurseries must be started based
on adatefor planting the seedlings early in therainy season. If seedlings cannot be
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delivered by an gppropriate (early rainy season) planting date, the activity should
be postponed, rather than wasting the time and investment of the participants on
an activity that hasllittle chance of success.

Nursery operators should be encouraged to provide a range of tree species to
locd growers. The program should consider facilitating access to seed from a
wider range of species.

18. CBNRM has a highly centrdized decisonmaking process, particularly regarding the design
and approval of subprojects. This tendency to make most decisions at the level of the PMU isat
least in part due to a lack of confidence in the proxies (the NRMCs, CERPs, and animators),
through which the program works a the CR leve. In a number of cases, this tendency is
demongtrated by the PMU assuming greater responsibility for direct delivery of field services,
gpparently out of fear that it will not be handled correctly. The tendency to have PMU daff
involved in detalls of service ddivery and most decisons is nether operationdly efficient nor
empowering in the long term.

19.

The program needs to review the decisionmaking processes and determine to
where the responsbility for decisions can be decentralized.

The PMU should avoid assuming grester respongbility for direct delivery of fidd
sarvices and should instead improve the CR-level technicd and participatory

development capacity.

Villagers and even promoters say in fidd interviews that they do not know what to expect
from CBNRM, that they do not receive enough information, and what information they do receive
from the program and its loca representatives often presents mixed sgnals.

%

CBNRM needsto make moreinformation availableto locd participantsinaform
that they can use and understand. Important program documents need to be made
avalable to participantsin local languages, in both written and " spoken form,” that
is, recorded on cassettes. This should dso include program agreements, al
contracts, descriptions of important program initiatives and policy statements,
summaries of interactions among program representatives at different levels and
the clients with whom they interact, meeting minutes, and so on.

Under current law, contracts writtenin loca languagesmay not belegdly binding.
Inthiscaseit may be necessary to prepare contractsin both thelocal language and
Frenchwith the understanding that the French version will take precedent over the
local language version in the case of legal procedures.

At aminimum, such"spoken documents' should be provided to the subcommittees
and federations or associations. They, inturn, should be encouraged and provided
the equipment (tape recorder and cassettes) to provide Smilar documentation to
their own clientee.
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. The programshould establish aparticipatory protocol for viststo and interactions
with collaborators. This protocol should relate to PMU vidts to CR-leve
stakeholdersaswell asthevists of CR-leve program representativesto the zone,
subzone, or village.

20. On aclosdy related issue, promoters and others involved with the program do not receive
aufficdent financia records from program representatives to maintain trangparent accounting and
financia records.

. CBNRM and itslocd representatives need to provide promoters and otherswith

more complete accounting information and financid records, dso in loca
languages or Arabic.

4.3 Senior Council for Natural Resour ce M anagement and the Environment

The Senior Council for Natural Resource M anagement and the Environment (CONSERE) was established
in August 1994 and congsts of three entities with different functions:

. The Interminigterid Council, a decisonmaking body presided over by the prime
miniser

. The Permanent Committee, amonitoring unit under the supervision of the Ministry
of the Environment and Natural Protection

. The Permanent Secretariat, an implementing agency

Its purpose was to spearhead the development of Senegd's Nationa Environmenta Action Plan (NEAP)
to serve asthe drategic framework for environmental and natura resource management within the context
of sustainable development.

CONSERE organized anationa seminar of diversestakeholdersin February 1995tolaunch aparticipatory
and decentralized process to develop the NEAP. It resulted in:

. A consensus on the principd environmental problems

. Definition of the NEAP objectives

. Validation of the methodology proposed for preparing the NEAP
. Setting a calendar for preparing the NEAP.

In November 1995, CONSERE held workshopsin al thirty departments of Senegal. The workshops focused
on congtraints, experiences, and financia mechanisms to support locd initiatives related to NRM. Between
April and July 1996, CONSERE had a survey administered to more than 5,000 persons with the purpose of
broadening the diagnosis of environmental constraints and possible solutions. These activities resulted in
regiona environmental action plans for each of the regions of Senegal.
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Multidisciplinary groups were aso establishedto produce reports on the themesidentified during the national
seminar. The NEAP report is a synthesis of both the thematic and ecogeographic investigations. The report
was presented to and approved in September 1997 by anational seminar including representativesfrom nearly
250 stakeholder organizations. The NEAP was approved by nationa authorities in January 1998.

USAID funding ran out in December 1997, following the nationa seminar that approved the NEAP, and
CONSERE moved its offices to the Ecologica Monitoring Center (CSE). Thisfacilitates CONSERE's role
in supervising environmenta monitoring, athough it may be less than idedl for some of its other functions.
CONSERE received approva of the NEAP by national authorities shortly after the funding ended.

The nationa seminar held in February 1995 to launch the NEAP process was also used to initiate a first
contact with stakeholders concerning a National Action Plan for the Fight Against Desertification
(PAN/LCD). Following similar principles of participation, a series of studies and consultations were
developed. Most collaborative activitieswere channel ed through nati onal -l evel socioprofessional associations.
A study group was established, and the CSE helped CONSERE establish an information system on
desertification. A methodology workshop was organized in August 1996 to promote collaboration of the
various stakeholders and insure a coherent process. Activitiesincluded a number of workshops and forums,
amedia campaign, and the use of printed and audio materialsin loca languages.

The PAN/LCD was approved in August 1998. In December 1998 CONSERE and CSE were host for the
International Conference for the Fight Against Desertification, with some 2,000 participants from around the
world.

USAID was able to promote the development of the NEAP with an investment of about $400,000. The
ingtitution it helped establish for this purpose, aso received funding from UNDP and has also devel oped the
PAN/LCD. Whether CONSERE has the resources and is properly positioned to play an active role in
coordinating and implementing the NEAP remains to be seen. The development, however, of the NEAP in
Senegal has probably cost USAID considerably less than in many other African countries.

4.4  Peace Corps Memorandum of Under standing

The Peace Corps memorandum of understanding (MOU) financed under CBNRM has not resulted in much
interaction between the Peace Corps and CBNRM program activitiesin the CRs. The CBNRM project and
the Peace Corps had difficulty agreeing on arolefor volunteers and the numbersto beinvolved. At one point,
it was proposed that volunteers serve as the CR-level animators, focus on small enterprise development, and
so on. When no real agreement emerged, the Peace Corps began to identify areas where Peace Corps and
CBNRM programs converged. This resulted in the decision to ask USAID to dlow the Peace Corpsto use
the funding to establish agroforestry demonstration activities that would reinforce the Community Training
Center (CTC) program. CTC trainsloca community members in agriculture, agroforestry, small enterprise
management, and health. The Peace Corps thought that these centers could be used by CBNRM to
implement an important part of its training program. But that has never devel oped.

CTCs are located in the towns with department-level government functions. Bandafass is the only CR
selected by CBNRM that also has a CTC. Although the CTCs have trained more than 1,000 members of
local communities, not much of a relationship has existed between the centers and CBNRM; neither have
Peace Corps volunteers been involved in CBNRM activities.
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The Peace Corps with Winrock is just beginning a new program in six CRs, including Bandafass, called
"Seeds for Trees." The program promotes natural regeneration by providing improved seeds to plant afield
or areawhere afarmer agreesto not cut all of the young trees when she or he clearsthe field. Most are not
protected physicaly, but the pilot program in Thienabademonstrated that the combination of incentives, raising
awareness, and not cutting trees when fields are cleared is sufficient to increase the number of field trees
significantly within severd years.

Questions may exist on whether Winrock and the Peace Corps have the capacity to develop thisprogramin
other CBNRM CRs or whether the supply of improved seedsis adequate to promote this type of activity on
alarger scale. Little question exists, however, that thistype of program would alow CBNRM to provide some
concrete benefits to local participants cheaply and in a manner that has the potential to produce significant
biophysical NRM results. It seems like the type of program that CBNRM and future strategic objective
activities should investigate closely. Perhaps SO1 can help facilitate an expansion of the seed supply.

Overall, the Peace Corps received about $250,000 from CBNRM. The money appears to have been put to
good use, but, unfortunately, no cooperation or collaboration with the CBNRM program has occurred to date.

4.5 Environmental Monitoring (United States Geological Survey and
Centre de Suivi Ecologique)t®

INn1993 USAID/Senegd in conjunctionwith U.S. Geological Survey's(USGS's) Earth Resources Observation
System (EROS) Data Center initiated a "Framework for Long-Term Monitoring of Senegal's Natural
Resources." This program sought to exploit baseline dataon land use and vegetation cover collected by EROS
in the early 1980s. The project was initialy set up in late 1993 with start-up funding through the Senegal
Reforestation Project (SRP). Later, additional cofunding was provided through the Community-Based Natural
Resources Project (CBNRM) and the United States Geologica Survey (USGS).!” The dua and
complementary goals of the project are to develop:

. An independent and sustainable resource-monitoring system for Senegd in
partnership with the Minigtry of the Environment
. Research methodologies for tracking certain naturd resource management

indicators pertinent to USAID's NRM SO.
More specific objectives include:

. Develop techniquesand aframework for long-term monitoring of Senegd'snatura
and agricultura resources using athree-tiered approach:

% Ground-based monitoring
% Aerid monitoring

16 Drawn primarily from annex E, by Malcolm Marks.

17 Wood, Tappan, and Jacobs (1995).
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% Satellite-based monitoring and mapping

. Document and seek to understand better the long-term biophysica changes and
relationships with human activities.

. Training and transfer of technology to the Centre de Suivi Ecologique.

. Provide environmenta change information to policymakers and enhance public

awareness of the environment.

During the early 1980s, USGS, with support from USAID/Senegal, participated in the appraisa of
Senegd's natura and agricultura resources and the production of nationd land use and vegetation cover
maps under the Plan National d Aménagement de Territoire program. In the same period, USAID/Senega
supported the Plan National dAménagement de Territoire, during which the natura and agricultura
resources of Senegal were appraised and land use and vegetation cover maps were produced. USAID's
support was provided through the activities of ateam from USGS. In 1983 and 1984, as part of the
standard process of image classfication and verification, USGS team members visited approximately 600
predefined Stes across the entire country. A standardized procedure wasfollowed in which each stewas
photographed and information collected on their biophysical and edaphic characteridtics.

Although the datawere collected primarily to serveimmediately in the processes of image classification and
map making, they aso serve today as a unique data base of the state of Senegd's natural resources from
amost two decades ago. In the early 1990s (i.e., 10 yearslater), USAID, in conjunction with USGS and
EROS, redlized the potentia of the origind data base for serving as vdid basdine data, both as a means
of quantifying the rates of natura resource evolution over time and by area and for understanding the
mechanisms of observed changes.

Further activities that capitalize on the competence of EROS Data Center have been added to the origina
agenda and these include:

. Useof Coronaand Landsat imagery to assess natura resource changesin the past
thirty years

. Experimentation on the gpplicability of aerid videography for the monitoring of
USAID'sindicators of natura resource practices

. Cooperation with  CONSERE during the development of the Nationa
Environmenta Plan of Senegd

. Capacity-building assstance to CSE

. Socioeconomic studies for assessing causes and effects of observed naturd

resources evolution in Senegd.

In line with the first god, the EROS team has worked principaly in cooperation with CSE, itsdlf a
renowned center of environmental monitoring excellence in Africa. Some limited assi stance has aso been
provided to CONSERE during the production of the NEAP and to the Ingtitut des Sciences de
I'Environnement of the University of Cheikh Anta Diop, Dakar.
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Cooperation with the CSE has taken the form of joint monitoring operations (both of environmenta and
socioeconomic variables) using remote sensing and ground-based monitoring techniques. Theinvolvement
with CSE has led to the transfer to the latter of consderable amounts of environmental monitoring
competence and capacity building both by on-the-job training and forma competence development. CSE
has benefited only minimally from direct financid assgance.

The long-term monitoring of natura resourceswasrecently complemented by the unexpected declassifying
by the United States of high resolution satellite imagery from the early 1960s, which has alowed some
important comparisons to be made with more recent images.

The second god of the Long-Term Monitoring of the Natural Resources of Senegd Project has been to
investigate the use of aternative toolsfor the monitoring of certain NRM indicators, particularly of land-use
management practices. Airborne videography has been tested in particular and would appear to provide
a convenient and relatively cogt-effective method to obtain large amounts of information on certain NRM
practices. EROS has aso mapped the adoption rates of NRM technologies by CR from KAP data in
collaboration with thisimpact assessment team. This is another step toward helping to render that dataon
the NRM context in Senega more useful and understandable.

Unfortunately, for the purposes of this evaluation, EROS has not yet completed its fina report, and,
therefore, the find product regarding mapping the present status of natura resources and the environment
in Senegd and trends and changes over time is not complete. Most of the maps and information used in
thisreport concerning theecol ogica context (chapter 2), however, areborrowed from EROS presentations
or ongoing work on their fina report. Some of the trend maps and graphs, such as those on rainfall,
deforestation, and vegetation cover, and the projections of land cultivated seem to have had an impact on
al who have seen them in recent presentations.

EROS has made gresat progress on their four specific objectives and their origind gods. It would appear
that the $1.6 million funding from CBNRM was money well spent and that it would be in the interest of
Senegd and USAID/Senegd to continue the experience. A significant transfer of capacity appearsto have
been madeto the CSE, which makesit more promising that CSE could becomethe central hub in asystem
providing geographic and environmenta information to other government and regiona agencies. Suchahub
would be a considerable resource to Senegd and the region.

45.1 Recommendationsfor Further Activities

Many aress of interest have developed from EROSs work in Senega and particularly that which has
involved the CSE. Some areas that should be investigated further are provided below:

. CSE should be asssted in becoming a central hub for geographic and
environmenta information, serving nationa and potentidly regiond agencies.
. Future and continued monitoring of PNAT and CSE field sites requires much

reflectionand planning. This should include the development of afuture monitoring
program, the classfication of PNAT gtes based on proposed monitoring
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frequency and the reinforcement of the socioeconomic studies at the Sites. It will
be necessary, however, to discussthemodalitiesfor futuremonitoring work if CSE
is to be the man player in this fidd. In-depth consultation between
USAID/Senegd, EROS, GOS, and CSE will, thus, need to be undertakeninthe
near future.

USGS should investigate the possibility of continuing to provide advanced training
in GIS software (Arc/Info and Arc View) to CSE technicians. Means of
supporting CSE's own GIS training program could aso be investigated.

EROS should study the possibility of using aerid videography for monitoring the
digribution and dengity of Senegd's livestock. Tests could be carried out using
dready registered videotapes and sampling/dtatistica methods.

EROS should investigate with CSE the possibilities of better exploiting CSE'sfield
dte data bases as well astheir large collection of aeria point photos.

EROS should help CSE to begin the invedtigation of Senegd's agrid photo
archives as a means of pushing back the natural resources basdline to at least
1945.

Potentidly, one of the most important aspects for EROS and CSE's future
cooperation should lie with the continued exploitation of their dramdtic
environmenta change exhibition (aPowerPoint demonstration). It should continue
to be developed for government, regiona, and donor use, and it would appear
logicd to suggest that exposure of the exhibition to the nation's mgor religious
leaders could lead to a positive impact.

After 5 years cooperation with EROS, a mechanism should be investigated that
will provide CSE with a far more "equal partner” status in continued scientific
cooperation.

4.6 Kaolack Agricultural Enterprise Development Program

The Kaolack Agricultural Enterprise Development (KAED) program was designed by Africare as an
unsolicited proposal and submitted to USAID/Senegd in July 1992. USAID/Senegal agreed to provide
$8 million in funding for the cooperative agreement, signed in September 1992. The program's god,
presented initsmultiyear plan, is"toincreaseincomesthrough the use of sustainable agriculturd production
techniques and investment in viable agriculture-based enterprises.” The program's purpose is to establish
and/or support viable agriculturd and agroindustrid enterprises in the Kaolack region, which utilize
environmentally sound practices. The program strategy for ataining these objectives included:

To increase the skill and knowledge base of program farmer groups

To facilitate and promote more productive participation in rura development
activities by women's groups

To establish demondgration fields for training in natura resource management

To provide access to financia services to the program's agriculture-based
enterprises
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e Tocomplement physical, human, and/or financia resourcescontrolled by agricuture-based
enterprises by providing essentid infrastructure, equipment, and materias.

Africare expected the KAED program to assst client groups to start up and operate viable, sustainable,
and profitable agriculture-based enterprisesin the short term. In the long term (5 to 15 years), it expected
the training, demongtration, and technical assistanceto lead to farmers adopting improved agricultura and
NRM techniques, which would increase yidds.

The Africare approach was participatory in the sense that the client population was a real partner in
decisonmaking at every stage of the development processinthair villages. A mgor emphasiswas placed
on facilitating a process in which clients take contral of their own development and achieve the godsthey
et for themselves. A participatory approach was not dways taken to itslogica concluson, however. A
PRA approach was used to identify the most gppropriate type of enterprise for avillage, but only within
the narrow range alowed by the predetermined list of activitiesthat KAED would finance. KAED project
gaff took regponshility for procuring much of the capita equipment (mills, wells, and so on). Thisresulted
inmissing the opportunity to provide memberswith experiencein those very important aspectsof enterprise
management related to procurement, establishing contacts with suppliers, and managing contracts in a
trangparent manner. Informants could not describe how they would procure replacement equipment, for
example, anew grain mill, even though they had already saved asubstantia portion of the capital necessary
to do so.

The KAED program reportedly got off to adow start. Most of what it has accomplished has been done
during the short period between 1995 and 1998. For example, the first two loans were granted in
November 1995, seventy-seven were granted between the beginning of 1996 and September 1998 and
fifteen between September and December 1998, after the project officialy ended.

4.6.1 Outputs'®

Small-Scale Enter prises (number)

Enterprises (GIEs) devel oped 56
Women's agriculture-based enterprises'® 22
Market gardening enterprises 8
Livestock production enterprises 19
Grain marketing enterprises 14
Grain mill operating enterprises 14
Grain threshing enterprise 1
Participating members 2,851
Femade members 2,085

18 Africare/Senegal (December 1998), KAED Project Final Narrative Report.

® This category overlaps with the other categories, thus, the list does not total to 56.
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Mae members 766

NRM Practices
Demongtration fields (4 hectares each) developed (number) 56

0.5

1.7

Compost produced (cubic meters) 1,448
Village tree nurseries established (number) 65
Length of windbreaks established (kilometers) 132
Length of live fences established (kilometers) 37
Length of rock dikes established (kilometers)
Length of grass strips established (kilometers)
Improved cook stoves built (number) 973
Training (number)
Functiond literacy classes sponsored 72
People recelving functiond literacy traning 1,297
Men receiving functiond literacy training 962
Women receiving functiond literacy training 335
Women receiving human resource training 40
Women receiving technicd training (agriculture, NRM, 2,684
and accounting)
Infrastructure contributed by KAED (number)
Grain storage buildings (100 tons each) 14
Granmills 14
Cemented wells 30
Water pumps 27
Cemented water basins 81
Livestock enclosures (stables) 19
Loan Summary January 1999
Loans (number) 94
Loans given during the course of the KAED project 79
New loans since the project closed in September 1998 15
Enterprises receiving loans (number) 42
Totd loan amount (FCFA) 304,345,000
Repayments and receipts (cumul des exigibles) (FCFA) 334,253,538
Outgtanding loans (FCFA) 89,883,228
Loansrepaid or ddinquent (FCFA) 214,461,772




Amount of delinquent loans (7 of 79 KAED loans) (FCFA) 6,976,051

Loans delinquent (number) 7
For animd fattening 5
For cered marketing 2
For which continued payment is being made 3
For which no payments have been made since 4
September 1998

Delinquent loan amount as a percentage of tota loan ~ amount 3.2

due

Calculated repayment rate (per cent) 96.8

Enterprise members who recaived internd revolving fund

loans (number) 2,054
Femde 1,867
Mde 187

4.6.2 Impacts®

Cereal Milling Enterprises

Cered milling enterprises were being managed successtully; financid management includes saving money
to maintain equipment and purchase a replacement mill when that becomes necessary.

Revenue allocation (percent)

Mill operator sdlaries 25
Equipment maintenance fund 25
Amortization of the existing mill 50

By early 1998, severa of the more successful milling enterprises had saved nearly $1,500 or dmost hdf
of the cost of a replacement mill. The milling operations operate dl year long, provide permanent
employment for one or more mill operators and intermittent work for loca mechanics, are rdatively high
margin enterprises, and require congtant involvement by their members, which reinforces the training
provided by KAED in the gpplication of good business practices.

Cereal Threshing Enterprise. The ceredl threshing enterprise had only been operating for oneyear, and
financid records were not available. The nearly $10,000 cost of the thresher implies that they gill have a
long way to go to amortize the investment cost of the equipment.

2 This section borrows heavily from Eriksen and Miller (1998), KAED Program Impact Evaluation.
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Grain and Groundnut Marketing Enterprises. The results of cered marketing enterprises have been
mixed; severa loans have had significant gross margins (one exceeding $2,000) and others have
produced dim margins or even a loss. Two of the seven ddinquent loans are for cerea-marketing
enterprises. Achieving large net benefits on asingle year's activity depends on judging correctly both the
seasonal low and seasonal high prices. Severa enterprisesthat waited until too closeto the harvest season
saw prices decline and had to hold their grain for another year, incurring additiona costs and probably
some physical lossof product. Although afinancid risk exigtsin cered marketing, especidly if groups seek
maximum profits as opposed to reasonably and relatively safe returns, animal-fattening enterprises face
amilar market risks and members may have less knowledge of the prices. The subgtantial grain reserves
held contribute to areduction in loca food security risks.

Animal-Fattening Enterprises. Anima-fatening enterprises have had mixed results in the KAED
program. Severa |oans have generated gross margins approaching $2,000, and a number of others have
generated negligible margins or lost money. Five of the seven ddinquent loans are for animd-fattening
enterprises. Severa of the enterprises had animals die; one enterprise lost four animas. A number of the
enterprises have tried to use market intermediaries to buy and sall animals with mixed results. A number
of enterprises found that the purchase price of animas was higher than expected and the sdle price was
lower than expected or hoped. Anima prices are dso seasond; this was not dways considered in the
timing of the loans. Sale prices peak during various holiday seasons or near the beginning of the rainy
season when good quality animals are scarce. Purchase prices bottom at the point whenother producers
redize that they may have trouble finding pasture and water or otherwise feeding their animas through the
dry season. Experiencein livestock purchasing and marketing is extremely important to the success of the
operation, asis experience in feeding and caring for the animals hedlth needs.

Participantsin successful enterprises say that the peanut hay and concentrate feeding regime recommended
by KAED and extension programsistoo costly to generate profitable results. They suggest that producers
must use lower cost and lower vaue products such as peanut shells and millet stalks to form alarge part
of the ration.

The animal-fattening enterprises were established as group enterprises. Individuds successfully fattening
livestock inthe same villages claim that they have much better results, becauseit isclear whoisresponsible
for feeding and care, and the animas are kept in their concessions where they can be watched closdly. A
system of individuad responsbility also avoids any need for expensive stables and infrastructure, which
KAED origindly believed necessary for these group enterprises.

Market Gardening. Only two of eight enterprises doing market gardening have taken out |oans (which
were repaid). One began as a tree nursery but moved into market gardening when itsownersredized that
no dependable market existed for thetrees. Few dataare available on financid results of these enterprises.
Villagersindicate that the new source of fresh vegetablesisgreetly appreciated and isimproving locd diets.

2L 1f the group has sixty members, as many do, this amount is less than $35 per member.
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Revolving Credit. Group activities, whether the demonstration fields or the actud enterprises, have
dlowed villages to develop smdl, internd revolving credit programs that lend smdl amounts of money to
individuals. By 1997 twenty-six villages had established such funds, whose capitd totaed more than
$11,000 (6 million FCFA). In many ingtances, villagers say that the activities financed by these funds are
the onesthat are both the most profitable and most important to improving family incomes. No information
is available on repayment, but it is generdly accepted that these loans are both smal and repaid. Interest
rates range from annua rates of 20 to 120 percent, and loans to nonmembers of the group are reported
to be at interest rates as high as 200 percent.

Other Impacts. The KAED program hasresulted in the gpplication of good governance and management
inacommund busnessactivity. Membershavereceived basic functiond literacy and financia management
training. Experience indicates that they have learned and apply the basics of trangparent and effective
financdd management. They develop and implement business plans, submit these plans to financid
inditutions and receive loans, keep good business records, and repay their loans. These skills are applied
not only to the communal enterprise, but also to their individua enterprises, which are typicaly more
important to family income than are the group enterprises.

The communa enterpriseisaso an exercisein group governance. The enterprises have formd rules, which
appear to be well known. Members cite rules for member behavior in meetings, procedures for making
decisons, fines for misconduct, and conditions for gecting a member. Reportsindicate that the rules are
generdly followed, members recaeive and pay fines, and some nonconforming members are gjected. The
combination of trangparent accounting and financia management with transparent and orderly
decisonmaking provides the basis for good governance in abasic community ingitution.

The enterprises and KAED program have contributed directly to improved nutrition (particularly the
vegetable enterprises), food security (especidly the cered marketing enterprisesand demongtration fiel ds),
employment (particularly the ceredl mills, thresher, and livestock operations), and hedlth (improved stoves,
wells, loca soap production, hedlth huts, and medicine depots). Only alittle less directly, any increase in
family income contributes to dl of the above.

Women make up 69 percent of the officers of enterprises developed in the KAED program, and
thirty-three women are teaching functiond literacy classes (48 percent of the total). WWomen have proved
competent as officers and financia managers of group enterprises. Women's groups in particular have
earned an enviable reputation with the formd financid inditutions and are frequently a community's only
accesstoforma credit. Somevillagesnow indicate that thewomen's credit requests contain seasona credit
for the purchase of basic agriculturad inputs such as seeds and fertilizer, in addition to their own enterprise
activities. Women are dso heping family economies by fabricating sogp for home use or sde and using
improved cook stoves. In anumber of cases, women have requested and received aforma alocation of
land from the rurd council for their communal fieds and individud fields. This demongtration of economic
clout and persond capacity is beginning to change perceptions and attitudes toward women at the loca
levd.
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A study of spread effects was undertaken by Africarein December 1997. Of the fourteen satdllite villages
surveyed, eight had organized literacy classes, five had begun revolving credit schemes, Sx had created
demondtration fields, and four had established tree nurseries (which contributed to initiating windbreaksin
both private and demongtration fields) and village woodlots. Women in satdllite villages surveyed had dso
constructed improved stoves and begun producing their own soap.

Severa documentstalk about the enterprises, providing sources of revenue that contribute to the reduction
of seasond and long-term migration from the village. No data, however, appear to exist on this
phenomenon. It seems unlikely that the employment generated (dightly more than one paid employee per
enterprise) or the revenue streams generated a the household leved are yet sufficient to permit many family
youthto remaininthevillage. They may have an effect in demondrating to men and youth thet it ispossible
to earn money in the village, rather than being forced to migrate to support the family.

The KAED experience demondrates that the ingtitution developed to run the enterprise (GIE, group, or
co-op) develops sufficient cohesion to changeto adifferent enterprise activity and continue to use and pay
back credit to financid ingtitutions, if they encounter insurmountable problems with the origind enterprise
activity. The determination to repay credit and maintain access to credit in the future appears to be a
positive step, given the poor history of credit repayment in Senegd. These enterprises are only beginning
to adapt to the possibility that the group can serve asguarantor to provide credit (in relaively smal amounts
commensurate with their ability to absorb the loans effectively and repay them) for activities managed by
individuds or families rather than the group as awhole. Overdl, it seemsto indicate severd postive steps
toward the development of a credit system that can operate effectively in Senegdl.

The KAED experience dso demondtratesthat |ocal enterprises can profitably provide basic rurd services,
if they have access to capitd and training in functiond literacy and financid management. The government
has disengaged from providing such basic rurd services and the commercid private sector hasfailed tofill
the void. Much of Senegd'srura popul ation does not have accessto these services, which are animportant
part of the enabling conditions for a productive and profitable agricultura sector and improving rura
incomes. Demondtrating that smdl rura groups, GIES, and co-ops can fill this void, much as they did in
meany developed countries starting 50 to 100 years ago, may be the most important and largely unplanned
impact of the KAED program.

4.6.3 NRM Impacts

Specific NRM impacts are difficult to identify at thispoint in time. KAED objectivesindicate that Africare
recognized from the beginning that it would likely take a minimum of 5, but more likely 10 to 15 yearsto
have much impact on the adoption of improved agricultura and NRM techniques. The rather complex
package of NRM techniques featured in the demongtration field (windbreak, live fencing, field trees, rock
dikes, grass strips, use of compost, and so on), has not been adopted as a package. (This should not be
aurprising, because farmers rarely adopt complex packages of techniques al at one time) To date,
however, relatively little adoption has occurred even of individua techniques, with the possible exception
of composting and improved wood stoves.
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KAED for the most part did not ingst that compost pits be cemented and, perhapsfor that reason, seems
to have ahigher rate of adoption than other program sitesvisited. (KAED did seem to have the advantage
that anumber of their Sites were in areas with heavier clay soils.) Even then, digging the pitsis consdered
the biggest congtraint to the use of composting, and many villagers were making compost in pilesingtead.
The second congtraint to making compost cited by villagers was the availability of water and thetimeand
effort needed to carry it. KAED did not adopt the production of compost during the rainy season. Access
to ahorse or donkey cart to trangport the compost and the biomassto produceit wasasoindicated asan
important congtraint.

One does observe the adoption of trees planted to demarcate field borders in a way that resembles a
windbreak or livefence, but thisisrarely implemented in amanner that redlly providesthe benefitsof ether.
To date, no obvious attempt has been made to improve on the origind effort. The most understandable
explanation is that people see trees dong field borders as having severd advantages.

. Depending on the species, they will provide somefruit, nuts, pods, and so on and
eventudly poles and fuewood.
. The fields are clearly demarcated, which will help avoid potentid conflicts,

particularly after the death of the head of thefamily. It isespecidly helpful toyoung
men who might return home to inherit or defend the family's clam after years
outsde the village.

. The trees help reinforce one's claim to the field under traditiona land tenurerules,
which, athough not the officid law, are the rules mogt often gpplied in the village
eiting.

. Tree planting is dso one form of land improvement (mise en valeur) recognized

by the nationd (officid) land tenure law.

One notable exception is the proliferation of live fences around family (men's) fieldsin Segré Gatta. Each
year the women's group is collectively working to establish live fencing in the family fidds of afew of its
members.

Informants in the KAED villages gppeared to be interested in expanding the use of leguminousfield trees,
particularly Acaciaal bida; obviousattemptshad been madeto plant such treesbothin demonstration fields
and anumber of individud fieds. The survivad rate of these plantings, however, had been poor; typicaly
only an occasiond treeremainedinrowsthat informantssaid crossed the entirefield. (Giventhenotorioudy
poor successrate of Acaciaabidaplantings, the program might have had more successif they had trucked
in some Acacia albida pods and fed them to the livestock.) KAED did not seem to strongly promote
natura regeneration , perhaps because of the desireto push Acacia albida in areaswhereit frequently was
not a native Species.

One of the important NRM impacts was the construction of more than 1,000 improved cook sovesin
KAED and neighboring villages. Many villages visited indicated that they had learned the technique from
womenin another KAED village. The KAED training effort not only hastheimpact of decreasing fuewood
consumption for these 1,000 stoves, but aso the potentia for the technique to be self-perpetuating.
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The functiond literacy coursesdid provide an important secondary result, which hasdirect implicationsfor
NRM. During the courses, some of the materials used and discussed included the Forest Code. Women
inthe KAED villageswere aware that individuas who planted trees had the right to cut those trees aslong
as the intention was indicated & the time of planting. The impact is evident in the fact that many small
woodlots have been established by women, who either aready have or arein the process of obtaining a
formd certificate on their right to use the land from the rural council. Africare required formd land title for
any women's group establishing ademondtration field, which seemsto have change atitudes about women
gaining such "ownership.?" This example aong with the knowledge about theright to cut and benefit from
trees planted seems to have combined to create a smal movement toward women establishing woodlots.

2 Ownership in the traditional sense of unufruct, having a permanenet right to use the land, but not to sell
it.
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4.7 Natural Resource-Based Agricultural Research (NRBAR)

Giventhat the Eriksen and others (1998) evauation of USAID assistanceto |SRA in October 1998 covers
the NRBAR program, thisimpact evauation team was ingtructed to limit the time and attention spent on
NRBAR. Some edited highlights of this evaluation regarding NRBAR follow:

The Natural Resource-Based Agricultural Research (NRBAR) project was developed in 1991 and
continued through 1998. Project activities began in 1992 and were implemented within the
framework of the long-term, multiproject effort of support to develop ISRA as an effective
agricultural research ingtitution. A technical assistance contract was awarded to the Consortium
for International Development (CID), for which Oregon State University served as the lead
ingtitution.

The NRBAR project was designed to (a) promote ISRA's involvement in research related to the
linkages between natural resource management and agricultural production, (b) promote linkages
between ISRA research and NGO field-testing and extension activities, and (c) promote the
availability of low-cogt, natural resource-based agricultural technologiesto increasethe productivity
and sustainability of agricultura systems. The stated project goal was to increase the productivity
of cereal-based cropping systems in areas of Senega with reliable rainfal (more than 400
millimeters annually).

4.7.1 NRBAR Project Outputs (asof July 1998)

NRBAR outputs include the following:

. Twenty-four collaborative grantsto |SRA researchersin partnership with NGOs,
PVOs, and universities

. Twenty-seven grants to twenty-one ISRA researchers

. Thirty-five grants to researchers under ISRA's Natura Resource Management
Program begun in 1997

. Seventy-four training visitsconducted at project-funded research and devel opment
gtes, attended by atotal of 54 researchers, 443 "farmer leaders,” and 8,813
producers

. Preliminary drafts produced of grant-funded project results

. Thirteen projects identified as having results suitable for publication as scientific
articles, saven of which have been sarted.

. Two draft impact studies produced

. Consultant support in terms of studies and reports given to ISRA on economic

research and impact evauation, research dation management, financia
management, design and analysis of on-farm research, monitoring and evauation,
and daboration of ISRA's mission satement and srategic plan.

The increased capacity to conduct high quality research resulting from thelong- and short-term participant
training received by 1 SRA researchersbetween 1981 and 1998 representsthe most important and enduring
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impact of the three projects supporting ISRA during this period. Many of these men and women will be
leaders in ther fidd in Senega and internationdly; some have dready risen to podtions of great
respongibility. Unfortunately, ISRA itsdlf will not have received many of these benefits.

With NRBAR support, ISRA recruited female candidates for master's-level training and three such
candidates were selected and trained. Because dmost haf of the male researchers recelving graduate
degrees in the past 17 years have left ISRA, it remains to be seen if they are any more successful at
retaining femal e graduate-degree holders, who will be in even greater demand outside of ISRA.

NRBAR funding was adso used to recruit and train ten women (among 600 candidates) in four-year
bachelor of science-level programs at a Senegdese training ingtitution. It is unclear how they will support
the ISRA ingtitution-building process, because they have not been offered any guarantee of employment
a the inditute.

NRBAR provided sgnificant and timely support to ISRA a both centrd and regiona levels with regard
to managing research centers and stations. The NRBAR consultant provided clear recommendations on
many different areas of improved station management, financing, and the use of human resources. These
recommendations provided management optionsfor consderation in ISRA's strategic plan (1998-2003).

By design, the NRBAR project never became effectively integrated into ISRA. As aresult, the project
ended up operating as an independent grant management unit outsde ISRA's management control. The
NRBAR project grantswere sgned by CID's chief of party, after consultation with a grant committee but
without direct ISRA program management oversight or control. The project did use established ISRA
financid procedures and rules in negotiating the grants and did not impose any new rules of its own. This
has had the impact of helping ISRA personne become more experienced in using these procedures in
grants management. The NRBAR project did briefly attempt to pass their vouchers for grants through
normal 1SRA financia reporting channels. The substantia delays and loss of some vouchersled NRBAR
to abandon the effort and submit the vouchers directly to the project's own grant management officer.

The eventud impact of a grant management scheme is uncertain, particularly if grants are made in samall
amounts, are made to one or two researchers each, and depend on NGOs with limited expertise in
agriculturd extenson and limited zones of intervention for diffuson of new technologies. The assessment
team noted a consensus among ISRA researchers that the NRBAR project grants process actualy
weakened research team cohesiveness by awarding money to "one or two people” at an ISRA research
center or gtation, rather than to the entire team that has together devel oped that center's or station's work
plan. Heads of regional research groupsand otherswithin ISRA, expressed the belief that grant proposas
should be made to the regiond research teams as a whole with funds to be managed by the team leader
within ISRA's exigting and more decentrdized financid and adminidrative structure.

The NRBAR project's grant process, especidly in the collaborative grants program, leans heavily toward
technology trandfer. Thisin itsdf is not a bad thing. The requirement for collaboration with NGOs has
sometimes resulted in ISRA researchers and technicians doing much of the"extension” side of the projects
themsalves, but with only afraction of the project's grant proceeds.
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Even considered as adaptive research and extension, the types of data collected and the analyses done
seem ingppropriately superficia as preoccupations for a nationd research ingtitute. At least the projects
observed by the team gppear to have little chance for gppreciable impact compared to the amounts of
money spent. Working under agrant modd with so many smal NGOs, farmers groups, and others—each
withasmal number of fidd agentsand asmal zone of intervention—isnecessarily and inherently inefficient.
Can such amodd redlly be appropriate for a nationd research ingtitute with 1ISRA's broad mandate?

One of the NRBAR project's primary objectiveswasto resolve the"financia crissthet lies at the heart of
ISRA'sinditutiond problems™ This crisis has not been resolved. Effects of this crigsinclude the following:

. The funding intended to finance ISRA's NRM program directly was never made
avaladle for that purpose. In 1997 this funding was used to fund a second
competitive grant program for research teams. NRBAR has not provided ISRA
with any sgnificant operating costs.

. A dday infunding and activities compromised the continuity of production sysem
research and extension efforts initiated under previous USAID funding and, thus,
the generation of useful research with new NGO partners.

. The previous achievements of integrating USAID resources into ISRA's own
development has been compromised.
. A substantid portion of the NRBAR funding was unspent and subject to

de-obligation at atime when |SRA would desperately need outside support.

Given the scarcity of funds, research centers often used NRBAR project revolving funds to meet other
short-term payment needs. Grant recipients often could not access the funds advanced when they needed
them to meet their seasond needs in implementing their field research programs.

A survey of participant trainees who left ISRA, indicate they left because there was no funding for the
programs on which they were trained to work and because the sdaries were too low to live on. Basic
|SRA sdlaries of $330 per month, arelessthan afourth of what the same researchers can receive working
for an NGO within Senegal. The socid benefits outsde ISRA are aso likdly to be better.

The most disappointing thing about the NRBAR grant-funded projects is that they totaly miss the
opportunity to do needed adaptive research on the technologies under study. They serve an extension
function, inthat technologies are demondrated to farmers. But it isassumed that merely by measuring yidd
differences between farmers practices and "improved” technologies in these on-farm demongtrations, the
technologiesare somehow "vdidated." Of most concern isthe apparent assumption that thesetechnologies
are reedy "off the shdf" to be extended directly to any farmers wanting them (without testing and
adaptation).

| dentification of recommendation domains for these technologies, avaid subject for research, isignored.
To takethe case of composting, the results appear to bethat thisisagood, "vaidated” technology, but that
some problems Hill exist, for example, lack of manure and lack of water. One goa of on-farm adaptive
research on this theme should logicaly be to define recommendation domains in part by identifying those
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on-farm environmentsin which the technology is adapted, both biophysicaly (i.e., wherearesponse exists
to well-made compost) and economicaly (i.e., where the necessary resources—water, manure,
transport—are or can be made available). The likelihood of impact from this sort of research is much
greater than for research intended to vaidate technologies generaly, without regard to environmental
adaptation.

4.8 Winrock: On-Farm Productivity Enhancement Program

The impact assessment team visited two Winrock villages and had accessto the socioeconomic evaluation
of Winrock activitiesby Aifa Fatimata Ndoye, which used 1995 data asthe basisfor her report. Theteam
was unableto find any bas ¢ documentation about the program at USAID/Senegd. Much of what theteam
saw in the villages visited seemed to be focused on the smal NRBAR buy-in to Winrock's On-Farm
Productivity Enhancement Program (OFPEP) to do particular compost research trids, rather than having
the broader focus described in OFPEP documentation.

In 1987 Winrock began the OFPEP with funding from USAID infive countriesin Africa, including Senegd.
In Senegd, the project focused on introducing (a) a limited number of technologies, primarily improved
seeds of different types in different places, (b) the use of composting or other methods to improve soil
fertility, and (c) theintroduction of livefencing to protect smdl fields of cassava. Farmerswere encouraged
to develop astand of fidd treesin the enclosed fidl ds through naturd regeneration. Some tree planting was
also promoted.

Background information indicates that live fencing was introduced with the idea that once the technology
was known and planting materia was available, it could be used for eroson control purposes. Taking this
step from protecting ahigh value crop like cassavato providing erosion control, however, was not evident
in the villages vigted.

Initidly, Winrock used improved seedsas anincentiveto enticefarmersto build and use cemented compost
pits (required for a farmer to receive improved seeds). This requirement was later dropped as too
restrictive, and, over time, Winrock moved away from requiring that compost be prepared in cemented
pits. It became obviousthat the cemented pitswere not acceptableto most farmers, but many farmerswere
experimenting with surface compost piles on their own.

Winrock had severd unique featuresin its mode of operation:
. Winrock associated its activities with those dready established by an existing
NGO or organization and focused on the transfer of agriculturd and NRM
technologies.

% The villagesvisited by the assessment team were not Winrock project villages per
se, but rather villages where the Christian Children's Fund had established
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community development and drought relief activities, but lacked expertise in
agriculture and natura resource managemen.

Winrock typically introduced improved seed astestson asmal field (as opposed
to 10-meter by 10-meter research plots). These were typicaly about a fourth to
a hdf hectare for millet fiedds. Most of the seeds used were shorter cycle than
traditional seeds and somewhat more disease resstant. The improved seeds (rice
and millet, in particular) often produced doubletheyield of thefarmers traditiona
vaiety. Winrock did usethe 10-meter by 10-meter research plotsfor the compost
trids, usng NRBAR protocols, and the compost was spread on 0.09 hectares,
rather than the quarter hectare for which it was intended. Winrock has used
farming system techniques (recommendetion domains, modified stability anaysis,
confidence intervas, partid budgeting, dominance andyss, and socioeconomic
impacts) to evauate some of their activities, but the evauationsavailablein printed
form seem to be limited to a few case studies, rather than part of the genera
process.

Winrock established a cog-effective system of having loca farmers multiplying
improved seed for loca use. Winrock Project Director Faye suggested that the
entire program be funded through arevolving fund of about $800 to purchase new
seed. Farmers doing the multiplication were alowed to keep or sell a portion of
the seed. Farmers in the program who received the multiplied seeds returned
between 3 and 10 kilograms of seed to the program per kilogram of seed
recelved. Thisallowed anincreasein the number of farmerswho had accessto the
improved seed at low cost.

Winrock used voluntary local facilitators sdected by the community (in most
cases) rather than a professiond, paid extension agent. Winrock trained these
fadilitators and interacted with them directly through project staff. The loca
facilitators seemed to be well integrated into the community and quite effective as
agents of change. The system has the great advantage that the facilitators remain
there when the project ends. This seemed to be amode that should be seriously
consdered for future USAID program activities.

Winrock had animproved rice seed program, which used Peace Corpsvolunteers
(perhaps, among others) asthevillage organizersand intermediariesfor distributing
seed. From some limited accounts, this program worked directly with five to ten
lead farmersin 140 villagesover afour-year period. Yiddincreasesweretypicaly
at least 20 percent. Severd sourcesindicatethat many of theselead farmersinturn
provided seed for up to three additional women within the village or as many as
five women in other villages
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. Winrock has another "seed for trees’ program devel oped with the Peace Corps
agroforestry program. The program provides improved seeds to plant a specific
surface areaon which thefarmer agreesto refrain from cutting al of thetreeswhen
she or he clearsthefield for cultivation. The Peace Corps experiencein Thienaba
seemsto imply that this partid protection is sufficient to produce alarge increase
in the number of field trees. The Thienaba experiment is now being expanded to
five additiond aress.

The impact assessment team is impressed with Winrock's innovative and cost-effective improved seed
programs. These seem to be the types of programs that can have an important impact on agricultura
production and productivity and improving rura incomes. The "seeds for trees' gpproach seemsto be a
muchmore appropriate and effectiveincentive system than those gpproaches used by SRP, CBNRM, and
KAED to promote activities that have alarge and immediate biophysical (NRM) impact. The availability
of the original "certified" or high-quality improved seeds gppears to pose a problem for the use of such a
program on a large scale. Assuming that ways can be found to overcome this congtraint (such as SO1
promotion of seed production enterprises), this seemsto be the type of activity that should be integrated
into new USAID programs.

The impact assessment team was impressed with the linking of live fencing to a high-value cash crop
activity. Thisseemsto be the most gppropriate manner toinitiate livefencing, whichisalabor-intensveand
farly expensve technology to get sarted. It would be interesting, with time, if these enclosures were
reinforced with thorny speciesthat produce edible and/or marketable products. The conceptud linkage to
use of live fencing for erosion control isinteresting, particularly where rocks are not available to build rock
dikes, but the team saw no ingtance in which this step had been taken. It is unclear whether villagers will
make the conceptua legp from using live fencing in enclosures to using live fencing on contour linesas a
means of eroson control.

The assessment team was somewhat disgppointed with the NRBAR-Winrock compost activity. The

cement pits were tested, but apparently failed to be accepted by farmers. Farmers gppreciated the results
received with use of the compost, but did not accept the investment required to build cement pits. A
number of farmers were adapting the technique by attempting to make compost piles on the surface.

Winrock appeared to show little follow through in promoting this adaptation and a move toward a
technique that is acceptableto farmers. Rather it seemed that, oncethe NRBAR program ended, Winrock

was a so neglecting the compost program that it had begun. Thetwo-year NRBAR activity did not provide
the time necessary to move through anormal testing, adaption, and diffusion process.

49 TheRodalelnstitute

Theimpact assessment team visted two Rodale Ingtitute villages and had access to two socioeconomic
evauations of Winrock activitiesby AifaFatimata Ndoye and Animata Faye. Ndoye andyzesresultsfrom
1993-95 in Ndams| (although the compost and fertility study with ISRA began in 1989 there). Faye uses
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data from 1997 in Ndoff. The team was unable to find any basic documentation about the program a
USAID/Senegd.

The Rodde Indtitute has received a number of grants for work in Senegd dating back to the late 1980s.
In 1987 Rodae used this funding to establish an applied development model, caled the Regenerative
Agriculture Resource Center (RARC), in Senegd. It was established to carry out applied research,
education, and communication activities focusng on women farmers. The objectives of Roda€'s applied
development modd are to:

. Increase the practica gpplication of information about regenerative agricultura
methods

. I ncrease marketing opportunities for home garden crops grown without synthetic
pesticides and fertilizers

. Enhance RARC sustainability through private sector investments in enterprises

related to marketing organicaly grown garden crops.

The objectives of RARC are:

. Increase food sufficiency for rura and urban communities and decrease
dependence on purchased inputs for food production.
. Strengthen collaborations with men and women farmers organizations in

communities where the RARC project is implemented and offer a focused
opportunity to develop home gardens into sources of diverse nutritional and
INCOMe resources.

The Rodde Ingtitute received a matching grant for 199295 from PVO/BHR/PVC to continue these
activities. A new matching grant was again received in 1995 to extend this experience. The Senegd RARC
became a Senegalese NGO in 1997 and isworking toward becoming legdly and financialy autonomous.

The 1995-96 program principaly targets twenty communities in the St. Louis region and four around
Koumpentoum. Theteam did not visit St. Louis or Koumpentoum and saw no documents eva uating those
experiences. The continuity of activitiesin Thies and Fatick is not clear. These activities were gpparently
financed principaly under the earlier grants and through the NRBAR buy-in. Much of what the team saw
in the villages visted seemed to focus on the smal NRBAR buy-in to the Rodade program, which, in
particular, has been doing compost research trids. Although the team visitstook place at the beginning of
the gardening season, gardening activitieshad not yet started in N'Dioufane. In Ndoff, thewomen werejust
beginning their nursery beds, athough other gardens in the village had dready planted their production
beds. Neither gardening activity appeared very dynamic.

In Ndoff, the Rodd e activities apparently began in 1995 and largely ended in 1997. The Rodde program
focused principaly on ten compost and soil fertility tests, which incorporated the use of improved seeds
(millet, sorghum, and cowpess); support for an existing women's garden; introduction of apressto extract
oil from neem seeds, which serves as apesticide for grain storage; and testing of thorny speciesfor usein
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live fencing. The Ndiams| Site dso benefited from an anima-fattening program to help produce manure for
the compost activities, according to Ndoye, but that was not evident in Ndoff.

Participants in Ndoff, stated that they appreciated the Rodae intervention for addressing the critical
problemof soil fertility. The group PRA activities, however, found that Ndoff had tried and failed to get the
Rodae Ingtitute to support work on an 8-hectare improved pasture plot that was begun under Projet de
Reboisement et de Conservation du Bassin Arachidier. Others clamed that the most important AG/NRM
problem was the loss of their women's rice fields because of sdinity problems.

Again, the assessment team was disgppointed with the NRBAR/Rodade compogt activity. As in the
Winrock experience, farmersfound the cemented pits unacceptable and were experimenting with compost
piles on the surface, but no continuing support existed for this adaptation process. The formal NRBAR
anadyses seem to conclude that the cement pit technique should be diffused, but talking with farmers
certainly gives one exactly the opposite impression. Rather, support is needed for promoting and testing
the production of quality compostin piles (or in pitswithout cement in clay soils), for which composting (but
not filling) takes place during the rainy season (to avoid the need to carry water for the compost). Such a
continued testing process might have resulted in a "best bet”" technology for future diffusion on a broad
scale, but the process was aborted when the two-year NRBAR activity ended. Cement pitsdo not appear
to be acceptable to farmers, and, therefore, this is not a technology ready for diffuson under present
conditions.

4.10 Southern Zone Water Management (SZWM) Project

The impact assessment team was unable to vist the Southern Zone for security reasons. USAID/Senegd
was unable to find a copy of the find report. The following are some observations based on the existing
program evaluations and reports.

The Southern Zone Water Management (SZWM) project was authorized in August 1988 and continued
through February 1998 with a budget of $18 million. The overal purpose of the project was to reclaim
lands damaged from the intruson of satwater in Sixty valeys by building anti-sdt dikes and to improve
water management by congtructing water retention dikes higher up in these valeys. Thiswas intended to
contribute to the god of increasing agriculturd and, particularly, rice production.
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K ey Outputs (1990-95)%

Vadleys developed (number) 22
Beneficiary population (number) 76,876
Beneficiary villages (number) 183
Village water management committees (number) 176
Dikes constructed (number) 54
Length of dike constructed (kilometers) 26
Areaof valeys developed (hectares) 10,198
Areas directly influence by dikes (hectares) 6,334
Water deficit areasimproved for soil conservation (hectares) 4,008
Demondtration plots (through 1994) (number) 68
Compost pits usable in 1995 (number) 560
Cultivated areain 1994 (hectares) 4,864
Rice production in 1994 (tons) 5,313
U.S. master’ s degree training (1996) (persons) 3
Intervaley visits conducted (number) 40
Intervaley vidt participants (number) 1,244
Women'’ s training sessions (number) 33
Participants in women' straining (number) 2,426
Short-term U.S. or third-country training (persons) 10
Village training sessions (number) 59
Women participantsin village training (number) 3,078
Village participation in construction/demondtration 19,979
(person/days)

2 Louis Berger International (1996), SZWM Project Final Report. Wshington, D.C.
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A few essentid points concerning the SZWM program are summarized below:*

. The project design overestimated the number of valeys and the number of hectares that
would be developed or improved as well as the yield increases that would be achieved.
It grossly underestimated the cost of dike construction.

% Delays and increased codts resulted in the program developing anti-sdt damsin
twenty-two of the sixty valeys origindly targeted. Thisaso reduced the areathat
could be directly or indirectly influenced by the dikes from an origind target of
15,000 hectares to about 10,000 hectares. No figures exist, however, from the
latter years of the project to indicate how many hectares were actudly placed in
cultivation or how long it took to reduce the sdt sufficiently so that farmers could
cultivate the land.

. Congtruction costs were helped by the devauation in 1994, but were still about 240
percent higher per valley than estimated. The contractor found that it would take several

2 These comments borrow heavily from Mongelard and other (1994) and Gadbois and others (1996).
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yearsto completeeach dikeif manua compaction was necessary. The contractor switched
to mechanical compaction to get the job done and had to make dikes wider (3 meters
instead of 1 meter) to use heavy mechanica equipment. All of these changes resulted in
large cost increases, epecialy because the design budget was based on the expectation
that compaction would be done by villagers who would provide the manua labor a no
cost to the project.

%

%

%

The project design assumed that yields on recovered land would average 1.8 ton
per hectare in years of normal rainfall. But that figure assumed that the water
management activities of the project would be complemented by the provision of
basic agricultura services by the Societé pour la Mise en Vaeur Agricole de la
Casamance (SOMIVAC). The government's closng of SOMIVAC under the
pressures of structural adjustment rendered that assumption false. Without access
to basic agriculturd services such as credit, agricultura inputs (improved seed,
fertilizer, and equipment), agriculturd marketing, trangportation, and extension
sarvices, farmers had no way to attain the yidds that had been used to judtify the
financid and economic viahility of the program.

The closing of SOMIVAC with no dternative provison for providing the basic
agricultura services that are among the enabling conditions for a profitable and
productive agriculture left the SZWM program with little chance of meeting its
god-level objective.

The mid-term eva uation suggeststhat the closing of SOMIV AC was unexpected.
Y e, the policy of government disengagement from providing such services and
downsizing or outright dissol ution of parastatals had been under way progressively
gance the structural adjustment program began and caused the government to
announce the New Agricultura Policy in 1980-81.

The SZWM program belatedly tried to organize some basic agriculturd services
through collaboration with NGOs, but it was "too little, too late”’ to achieve the
productivity levels that were expected.

Withfewer hectares devel oped than planned and lower yields than projected, the
program fdll far short of the expected increases in production.

Project implementation was severdy dlayed by changesin the lead ministry and
by serious security problems in the Ziguinchor region, as well as by problems
fielding the contractor team and important changes in that team, once fielded.

The village and inter-village water management committees have not been entirdy
successful in regulating conflicts in participatory water managemen.
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% The water management actions that would benefit farmers with fields above the
dike often directly contradict the actions that would benefit farmers with fields
below the dike.

4.11 PVOI/NGO Support Project®

The impact assessment team did not specificaly visit any PVO/NGO Support Project Sites, nor did it find
any evauation documents on the program. The information beow is primarily based on program
documents. To redly understand the impact of the PV O/NGO Support Project, one needsto understand
seventy-two PV O and NGO programsfinanced under the project, and theingtitutiond development of the
Sxty or more organizationsthat implement them. That is beyond the scope and capacity of this assessment.

The PV O/NGO Support Project was designed in 1990 with abudget of $15 million. Thisamount was|later
raised to $21 million following the expression of increasing financid needs by the NGO community. The
project purpose was to "enable local NGOs, NGO associations, and community groups with U.S. PVO
assistance to plan, design, and carry out sustainable devel opment activities" The god wasto "improvethe
standard of living for poor Senegalese as measured by increases in access to inputs, goods, and markets
and improved access to primary hedth care, literacy training, and credit and savings.

In 1994 the project was redesigned to address theissue of dow progressin the grant selection processand
to redign the project with USAID/Senegd's 1992-97 Country Strategic Plan. The program objectives
were redefined as:

. Supporting viableand sustainabledeve opment activities, initiated by villagegroups
and associations and focusing on the project's key intervention arees, creating a
vaid and postive impact on the lives of the populations.

. Strengthening the technica and managerid capacity of groups and associationsto
elaborate, plan, andimplement viable and sustainabl e projectswith NGO support.
. Strengthening the technicd, organizationd, and indtitutiona capacities of NGOs,

NGO associations, and development organizations to allow them to provide
support for the sustainable devel opment initiatives of community groupsét thelocal
leve.

The project had two mgor interdependent dements. (a) ingtitutiona support to local NGOs and NGO
associations and (b) subgrants to U.S. PVOs, local NGOs, or U.S. PVOs and local NGOs working
collaborativey for sustainable, community-based activities.

25

The following summary of outputs and impactsis taken from Awa Paye Guéye (1998).
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The project provides ingtitutional support to strengthen the capacity of NGOs and PV Osat dl phases of
the project cycle. It does this primarily by providing training and technical assistance in project design,
implementation, monitoring and evauation, and planning and management. The amount of indtitutiona
support offered is based on a needs assessment. The project aso encourages and supports collaborative
relationships between U.S. PVOs and loca NGOs or community associations.

The subgrants component finances a wide range of community-level activities in development aress
indudingagriculture, natura resource management, micro- and small-sca eenterprisedevel opment, primary
hedlthcare, family planning, and functiond literacy designed andimplemented by thelocad communities. The
activities use a participatory approach that enhances the capacity of the loca communitiesto take charge
of their own development, aswell asto provide direct benefits.

The program isimplemented by a coordinating entity, caled the Umbrella Support Unit (USU), which has
been established and managed by the New Transcentury Foundation, aU.S.-based PVO. USU provides
the full range of training, technicd assgance, grant processing, monitoring and evauation, financid
management, and organizationa support implemented under the project. A National Project Committee
serves as the steering committee and approves the larger grants.

4.11.1 Outputs and Impacts

From the documentation available it appears that the PV O/NGO Support Project has provided funding
to more than thirty NGO and PV O programs and adightly smaler number of NGOs and PV Os, because
afew of the organizations have benefited from funding for two or three programs. In the process, the
project has certainly contributed to strengthening of the NGO sector in Senegd. Many of the programs
contain severd of thefourteen componentssummarized below, soitisdifficult to determinethetota number
of villages and clients that have benefited or the time period during which the activities were implemented.
A number of the areas of intervention are dso outside the area targeted by the AG/NRM drategic
objective.

Bothoutputsand impactsvary greatly among the different typesof activitiessupported and are summarized
below. The various agricultura activities have contributed to increased production and a reduced food
deficit and helped diversfy agriculturd activities and provide some income.

. The project stopped funding market gardening because it did not produce the
results expected, especidly given the investment required (in infrastructure), and
often required more time and labor than the women had to offer.

. The project stopped funding livestock-fattening activities because it often took
beneficiaries longer to fatten the animas and repay the loans than programmed,
reducing the number of people who could benefit from the use of the revolving
funds.
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The project found that agroforestry activities are restricted by low rainfdl, hodtility of the environment,
straying of domestic animds, need for socid mobilization, and long delays to achieve and percelve the
target results.

The project found that programshave great successwith credit for small-sca etrading activitiesand women
amog dways manage to make a profit and repay the loan, even after severd rotations. Credit programs
for microenterprise activities result in sgnificant employment, but are morerisky, given that they are often
affected by national and regional economic trends. The recipients for microenterprise activities are
predominantly men.

. Women quickly develop their own systems of revolving credit for smal-scae
trading if they have accessto the capital to do so.

Cereal Production

Programs (number) 6
Beneficiary villages (number) 44
Areasown (hectares) 1,015
Quantity of cerea produced (tons) 3,193
Cost of inputs and equipment (FCFA) 41,127,995
Income generated by cered sdes (FCFA) 7,558,750

The cereal production programs focused on rice and sorghum production. Mot of the ceredl is used for
consumption, reducing the food deficit of the zone and contributing to improved living conditions.

Sesame Production
Programs (number) 1
Producer groups (number) 50
Sdlf-managed markets (number) 4
Amount of revolving fund (FCFA) 8,400,000
Area sown (hectares) 3,525
Quantity of sesame produced (tons) 2,000
Quantity of oil processed and sold (liters) 116,460
Income generated by sde of sesame (FCFA) 40,379,500
Income generated by sdle of ol (FCFA) 60,120,000

The sesame production program has helped diverafy agricultural production and income sources.
Processing sesame to produce oil provides additiona revenue through employment and vaue added.
Sesame production has spread quickly throughout the K oldaregion and appearsto have potentia for both
domestic consumption and export.

Market Gardening



Programs (number) 13

Benefidary villages (number) 70
Beneficiaries (number) 4,687
Areasown (hectares) 321
Length of hedges (meters) 35.3
WEls dug or repaired (number) 70
Quantity of vegetables produced (kilograms) 524
Amount of revolving fund (FCFA) 56,681,367
Income generated by vegetable sales (FCFA) 31,763,576

Although theincome generated was quite substantia, on average the gardens only produced 7.5 kilograms
of produce. Results rdative to the investment have been relatively poor. Women often found that the
gardening required more time than they had to give, dong with their domestic chores. In later grants, the
project did not encourage this activity.

Livestock Fattening

Programs (number) 9
Beneficiaries (number) 479
Animasfed (number) 1,140
Amount of funds digtributed (FCFA) 34,745,551
Interest generated for group treasuries (FCFA) 1,944,326

Loansto peoplefattening livestock have generated substantia interest asaform of self-financingtoincrease
the funds available to loca groups. Programs found that clients often prolonged the planned fattening
period, ddaying repayment and limiting the number of dients who could benefit from the use of revolving

funds. In later grants, the project declined to fund any animd fattening.

Fruit Tree Production

Programs (number) 7
Area planted (hectares) 52
Seedling planted (number) 14,795
Species (number) 11
Amount of revolving fund established (FCFA) 4,630,250
Agroforestry
Programs (number) 12
Benefidary villages (number) 110
Tree nurseries established (number) 69
Areareforested (hectares) 68
Trees planted (number) 104,428
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Speciestargeted (number) 15

Length of hedges and windbresks (meters) 36,251
Compost pits (number) 276
Quantity of compost produced (cubic meters) 768
Kadd trees revitdized (number) 6,095
Improved stoves constructed (number) 916
Anti-erogon dikes built (number) 65
Contour dikes built (number) 1,531

The project found that agroforestry activities are restricted by low ranfal, the hodtility of the environment,
draying of domestic animals, the need for socid mobilization, and the long delay to achieve and perceive
the target results.

Transfer of Appropriate Technologies™

Programs (number) 1
Craftsmen trained to make improved cook stoves (number) 33
Improved stoves sold (number) 30,566
Craftamen trained to make “ Diambar” pumps (number) 22
Pumps sold (number) 1,467
Craftsmen trained to make filtering points (number) 5
Filtering points sold (number) 433
Onion producers (number) 1,275
Quantity of onion bulbs produced (kilograms) 6,000
Profit on onion (FCFA) 8,966,000

Even if improved stoves save only 100 kilograms of fuelwood per family per year, 30,000 stoves should
reduce fuelwood consumption by 3,000 metric tons and help save approximately 700 hectares from the
ax each year. Pumps are distributed al around Senega and even abroad.

Processing Cereal, Mills, and Threshers

Programs (number) 12
Millsingdled (number) 18
Threshersingaled (number) 5
Villages served by threshers (number) 101
Quantity of cereal processed (kilograms) 2,281,147
Income generated (FCFA) 17,799,610

% The Senegal Agricultural Sector Retrospective Study indicates that Appropriate Technology
International artisans had already produced 27,000 improved stoves and 1,600 pedal pumpsin 1995, when
thisfinancing started. It is not clear if these figuresinclude those earlier outputs or are in addition to them.
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The milling activities created employment for twenty-eight people, in addition to providing a service that
lightens women's household duties and generating revenue for the groups involved in proportion to the
popul ation served. Women manage the enterprises successfully, strengthening the grassroots organi zations
involved and providing capitd to launch other activities. Due to abad harvest in 1997 in the peanut basin,
however, equipment there was hardly used during that yeer.

Cereal Banks
Programs (number) 3
Ceredl banks built (number) 20
Quantity of cered stored or sold (tons) 333
Revolving fund esablished (FCFA) 16,500,000
Revenue generated (FCFA) 18,016,925

In addition to generating revenue, the cered banks contribute to food security in their locd areas. Clients
undergand and appreciate the regulation system for their operation. Price fluctuations, in effect, make
decisions regarding the proper time to buy and sdl grain both critical and difficult. These decisons
sometimes create conflict among beneficiaries.

Credit/Small-Scale Trade

Programs (number) 13
Bendficiary groups (number) 230
Bendficiary groups having savings accounts (number) 85
Women beneficiaries (number) 13,464
Initid amount of revalving fund (FCFA) 185,084,778
Amount of funds digtributed (FCFA) 443,599,760
Amount of persond contributions (FCFA) 38,320,500
Amount of interest generated (FCFA) 40,824,296
Amount of savings accumulated (FCFA) 59,033,444
Reimbursement rate (per cent) 93

The activity has didributed loans 2.4 times the amount placed in the revolving fund with a high
relmbursement rate and an accumulation in savings. The activity isin heavy demand, because beneficiaries
usualy succeed in generating aprofit. In severa cases, the small-scaetrading activity nearly dominated the
other activities a program was trying to implement.

The system of revolving credit for small-scae trading has dready taken root among the target population,
induding the use of persond contributions and interest. Credit cyclesareregular, and repayment schedules
are respected. Women are the primary recipients and dmost dways manageto pay back their loanseven
after numerous rotations. The trade activities target agriculturd products, smdl ruminants, trinkets, and
cosmetic products.
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Credit/Microenterprise

Programs (number) 6
Village shops (number) 15
Start-up fund for village shops (FCFA) 36,012,150
Credit and savings organizations (number) 56
Women members (number) 7,862
Individua microenterprises funded (number) 178
Jobs created or consolidated (number) 728
Initid amount of funding (FCFA) 467,935,597
Amount of funds digtributed (FCFA) 325,556,565
Amount of persond contributions (FCFA) 24,371,537
Amount of interest generated (FCFA) 40,824,296

The mgority of recipients are men, and the amounts involved tend to be higher than in the smal-scae
trading credit schemes. These enterprises are affected by the economic criss more often than the
small-scae trading enterprises, which does affect repayment schedules and rates.

Village Waterworks

Programs (number) 9
Direct beneficiary villages (number) 44
Population served (number) 8,418
Water towers (number) 7
Length of water networks (meters) 16,398
Water fountains ingaled (number) 6
Wils dug or repaired (number) 32
WEéls equipped (number) 14

The populations involved have respected their commitment to pay a fee corresponding to the volume of
water used. Populations benefiting fromanetwork connected to abore hole, were often reluctant to alow
othersto be added to the network. Older bore holes are subject to frequent mechanica problems dueto
age and limited maintenance. In some casestheintervillage management committeesare not sufficiently well
organized to address these problems effectively.

Health
Programs (number) 12
Units set up (number) 45
Villages covered (number) 85
Population targeted by health units (number) 19,394
Latrines built (number) 40
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Needs assessment sudiesindicated that MCM and information, education, and communications were the
priority needsin the zones of intervention. Programs train matrons, community hedth workers, and relay
workers for four to five months before they begin to provide services under the supervison of hedth
professonds. Some populations are re uctant to accept services from the newly trained staff. Information,
education, and communications activities for family planning gtill experience difficulties getting established
in mogt localities. Sexually transmitted diseases and AIDS-related services are of greet interest to the
populations.

Literacy Training (number)

Programs 24
Literacy training centers 215
Trainerstrained 13
Trained facilitators 199
Enrolled participants 6,986
Dropouts 1,344

Enthusasm is high a the beginning of a program, and many people enrall, requiring a large number of
classes. The cyclica movement of populationslinked to seasond activities, however, can greatly affect the
number of beneficiaries who stay in the program for the duration of the class.

All of the funded NGOs and programs benefit from technica and management training. Mogt of the
programs aso dispensad large amounts of training among their activities.
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5.0 Assessment of the Impact of Select SO2 Programs

Two individud programs and a complex set of interrdated programs stand out in the impact assessment
of the AG/NRM Strategic Objective. They stand out both for what they have and have not done, aswell
asfor the potentid these experiences have to inform future USAID/Senegd programming and particularly
the new SO1 and SO2. The individua programs are the Kaolack Agricultura Enterprise Development
Program and Winrock's On-Farm Productivity Enhancement Program; the complex set of programsisthe
SRP-CBNRM continuum, along with the other programs funded in the broader context of SRP and
CBNRM.

5.1 Kaolack Agricultural Enterprise Development Program

TheKaolack Agriculturad Enterprise Development Program (KAED) wasatraditiond village-level program
that had the great advantage that its activities focused on the use of credit, which produced important
people-level impactsin afairly short amount of time. It was traditiond in its targeting of the village as its
levd of intervention and, perhgps, dso in the tendency to give villagers subgstantid gifts in the form of
infragtructure and equipment as a way to win their hearts and loydty. KAED incorporated villagers in
identifying problems and potential solutions through the use of a PRA and particularly in the choice of a
primary enterprise within the narrow range of predetermined activities that Africare/ KAED had decided
to finance. The program established a field in which to demonsirate NRM and improved agricultura
practices and trained GIE membersin functiond literacy and financiad management. It isnot yet evident that
the demondtration fields have had amgor impact on NRM and agricultural practices, but it did serve two
important purposes, perhaps both unplanned. It served to demonstrate that women could gain access to
land through group activitiesand obtain aforma certificate on their use rightsfrom the rurdl council. 1t aso
served as a means for the GIE to accumulate capital. This capital was most often used to establish a
revolving fund, from which members could receive al oan to fund small-scaletrading activitiesand, thereby,
improve personal income. The combination of training, demonstration field work, work to establish a
primary enterprise, and revolving credit in many of the fifty-six casesresulted in acohesve and functiond
GIE, in addition to establishing an enterprise.

It is important to distinguish between the GIE and enterprises, because (@) many GIES have multiple

enterprises and activities and (b) several GIEs have reoriented themselves when a primary enterprise
proved unsuccessful and have begun anew primary enterprise, while still managing to reimburse their loan.

A number of the GIEs have successfully reimbursed two, three, and four loans and established a
relationship of trust with the financid indtitution so thet it no longer requires aguarantee after the third loan
to an individud GIE. GIEs are dso beginning to expand their roles by using a portion of the loans they
receive to expand the revolving fund for smal-scae trading, purchasing agricultura inputs like seed,

fertilizer, and so on.
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The success attributed to KAED isnot to say that it iswithout fault. Many of the enterprises developed by
KAED would have great difficulty amortizing the capital codts of the infrastructure provided by the
program. Many activities would have begun with less eaborate infragtructure if GIE members knew that
they would haveto help pay for it and were given avoicein what infrastructure was needed. One suspects
that only afew determined groups would have chosen to do market gardening or animd fattening, if they
were gtarting in a Stuation in which a well would be needed and it would not be a gift. The increased
consideration necessary would probably lead to stronger and more successful enterprises, but perhaps
would aso require expanding the range of activities that the program would help support.

Itisgtill difficult tojudgethe success of KAED'sstrategy regarding the demondtration fidldsand introducing
NRM practices. KAED has had more success in introducing composting than most programs, probably
becauseit did not ing s that composting be donein cemented pits. KAED farmerstypicaly use uncemented
pits (in clay soils) or do the composting in piles on the surface, sometimes using a fence to help hold the
materid in place,

The NRM activity that is perhaps the most obvious result of the demondration field is ill not well
understood by farmers. Many farmers have demarcated field boundaries, but in a manner that provides
neither the benefits of awindbreak nor alive fence. It is ill not clear whether this practice foreshadows
achanging atitude about planting trees along field borders or was done primarily to demonstrate solidarity
with program objectives and recommendations. Another small but important tendency is that of women
establishing woodlots. Women learned from the demondration field that it was possible to get officidly
recognized land use rights, and they learned about the new Forest Code from ther functiond literacy
course. A few women have combined the two and ether have or are pursuing land use certificates from
the rura council for woodlots that they have established.

Another NRM practicethat KAED hashad sgnificant successintroducing istheimproved clay cook stove.
KAED reports more than 1,000 of the improved stoves, and users report that they know how to repair
and replace their stoves, ensuring sustainability as well as the capacity to teach neighbors.

KAED demondtrates four important attributes that are important to future USAID/Senega programming:

. Its capacity to establish rurd enterprises that are well managed and operate profitably,
even though, for some, profitability includes amortization of capitd costs whereas, for
others, it never will.

. Its capacity to hdpidentify which types of enterpriseactivitieshaveagood chance of being
remunerative or the types of conditions necessary to allow them to operate profitably.

. The experience demonstratesthat GIEs, local groups, and co-ops can set up and

manage local enterprisesthat profitably providebasic rural servicesif they have
accessto capital and training in functional literacy and financial management.
The Senegalese Government has to a large extent disengaged from providing
basic rural services under the pressure of structural adjustment, and the
commercia private sector has not moved to fill the void. Promoting the
provision of basic rura services through these local GIEs provides USAID
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programming with a means of helping establish the enabling conditions
necessary for productive and profitable agricultural programs within the
framework of aliberalized economy or private sector orientation.

. These communa GIEs are an exercise in group/enterprise governance. The training and
the process of establishing the GIEs and their enterprises develop many of the skills
necessary for improving good governance at the grassrootsleve . Many, if not mog, of the
GIEs operate in amanner that demonstrates accountability, transparency, and democratic
procedures. This provides an opportunity for Sgnificant synergy between SO1 and SO2,
particularly if SO2 continuesto target theinditutionsinvolved in communa decisonmaking
at the CR and zond level. A KAED-like orientation can help provide people-level impacts,
aswell as help bring better governance to the grassroots level.

5.2 Senegal Reforestation Project: A Continuum from SRP to CBNRM

This set of programsis best viewed as a continuum. SRP was specificaly the precursor to the CBNRM
program. The two programs have been located in or under the tutelage of the same indtitution (the Forest
Service), organized with nearly the same set of administrative components, and have employed a not
inggnificant portion of the same staff in some capacity. SRP was extended for two years specificaly to
serve as a bridge to the CBNRM program and establish a test program examining the feasibility of some
key aspects of the CBNRM concept. Both programs share the use of the matching grant approach to
finance and provide an incentive for rura populations to undertake NRM activities. Both programs have
been based on innovative concepts that had not previoudy been tested on any sgnificant scae. SRP
initiated policy activities related to the Forest Code, which were continued by CBNRM. SRP, under the
amendment that funded the test program, aso funded the establishment of CONSERE and the effort to
begin preparation of theNationa Environmenta Action Plan (NEAP), for which funding wasa so continued
under CBNRM.

The fact of this continuum has had both positive and negative aspects. One of the positive aspects is the
possibility of incorporating lessons learned about working at the CR level during the test program in
desgning and implementing the CBNRM program. The test program experience indicated that the rurd
council was not representetive of the different groups found in civil society in the CRs and that the rurd
council could not legdly establish a bank account and financid management system that would be
acceptable to USAID. It also identified the need for training at the CERPsand the need for aliterate person
to serve an adminidrative function at the CR level to insure that activity and financia reports were
completed and expedited in a timely manner. Another positive aspect has been the continuation of the
policy-related activities from one program to the next.

On the negative sde, one finds the continued fascination with the matching grant approach. Gonzaez
demonstrated and the SRPfind eva uation team reinforced thefinding that the matching grant pproach did
not replace the need for other public sector reforestation activities, but rather depended on the framework
that other public sector projects provided for its success. Thefina eva uation of SRPwent so far asto say
that the matching grant gpproach was ingppropriate for the CBNRM program and should not be used in
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CR-level activities. Another negative aspect was the adoption of SRP's highly centrdized structure and
inditutiond association, even though CBNRM was not set up to work through the network of local and
regiona Forest Service offices, whichwere key to the structure and location being effective for SRP. The
appropriateness of this structure and ingtitutiond setting became even more questionable after CBNRM
was revised, as suggested in the find SRP evduation, to focus as much or more on promoting
decentrdization as on promoting NRM.

Although SRP had an innovative approach and a mission to reforest Senegd in the wake of the drought
and desextification problems affecting Senegd in the 1970s and 1980s, its reforestation efforts, like those
of many other reforestation programsin Senegd, wereonly moderately effective. Treesurvival rates, which,
nine to twelve months after planting, were probably in the 50 percent range, have likely falen below the
50 percent mark in the 10 years since planting was initiated. Even the incentive of a substantial cash
payment was only moderatdly effectivein that only 55 percent of plantings achieved the 45 percent surviva
rate necessary to receive the minimum cash payment. As mentioned above, the matching grant was also
not sufficient to get trees planted without the need for other public sector interventions. The program did
not provide much support for naturd regeneration activities, which typicaly have proved more effective
thanreforestation acrossthe Sahel. One reason for this seemsto be ahistorical tendency of forest services
across the Sahd to focus on tree-planting activities. Although this tendency has changed substantidly in
other Sahelian countries, it does not seem to have changed in Senegd, even after extensive training of
Forest Service gtaff. Another reason is that the matching grant gpproach provided little incentive for
activities that had little cost to cofinance.

SRP/CBNRM did have an important impact through their policy initiatives. The two programs were
involved in € aborating anew forest code and hel ped finance aland tenure center study on thelikely effects
of the proposed Forestry Code. Under the amendment that extended SRP to implement the test program,
SRP aso financed establishment of CONSERE and the effort to begin the NEAP. CBNRM continued
funding for these activities. The NEAP was authorized by anational seminar in September 1997 and was
accepted by the government in January 1998. The code, to which SRP contributed, was authorized in
1993. The new Forest Code has been updated twice sincethen, in 1995 and 1998; the most recent update
made was the code compatible with the dlocation of responsibility for forest activities set out in the
Decentrdization Law. CBNRM's whole orientation to operationdize the decentraization policy will
undoubtedly have a mgor impact on the practica application of this policy in future years. The
environmenta monitoring program of EROS and CSE hasadifferent orientation, but aso servesto provide
the information necessary to inform decisonmaking and policy formulation.

The SRP test program had an important impact on CBNRM and, therefore, may be expected to have
some impact on the future goplication of decentraization policy. The program found that the rura council
was not representative of the diverse groups present in civil society, which resulted in CBNRM's
introductionof the NRMCs. Itsfinding that the CERPswere not prepared for their rolein thetest program,
resulted in the formulation of an extensive training program for the CERPs staff, animators, and NRMC
members. The problems identified in completing adminigtrative and financia reports on atimely basis
resulted in the creation of the animator post to ensure the handling of such reports. One result that is not
clear is the sudden reversa on working with individuas or groups. The test program found that
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implementing activities through loca groups in the test CR was more difficult than the origind SRP
orientationtoward working throughindividua contracts, whether with agroup or individud. Thisapparently
a some leve resulted in the rgection of working with groups and the return to working with individuasin
the microrédisation phase of CBNRM. CBNRM, however, found that the CERPs and the NRMCs did
not have the capacity to provide technica assstance to the large numbers of individuas addressed in SRP
nor the capacity necessary to produce asignificant biophysica impact. CBNRM then returned to agroup
orientation in developing the subproject gpproach and establishing the federations.

CBNRM is attempting to do severd things and test severa innovations that will have important long-term
impects:

. Target interventions at the CR level rather than the traditional village level in
an attempt to increase the pace at which development programs impact rural
Senegal.

% Operationalize the decentralization of and local participation in decisions
related to land use and NRM.

It isdifficult to say anything about these actions, because they will depend on the long-term results of the
program. Toward these ends, however, CBNRM is attempting the following:

. Design and implement a participatory process of regional planningwith astrong
environmental component.

CBNRM hasimplemented LUMPsfor each of thefifteen CRswithwhichit ispresently involved (with
anadditiond fiveto be donein 1999). The plansfor thefirst generation were neither very participatory
nor very good, but the process hasimproved significantly with succeeding generations of CRs. These
LUMPsdo provide mgor dementsof regiond planning at the CR level and includeastrong NRM and
environmental component. The plans have anumber of e ementsin common with theregiond planning
and landscape ecology approaches being developed € sewhere (and the two groups probably can
contribute to and learn from each other).

. Introduce some promising democracy and governance interventions in an
attempt to influence institutions and decisionmaking at the CR level.

People, particularly in the newer generation Sites, gppear rather happy with the fact that the various
socioprofessona groupsin civil society are represented on the NRM Csand subcommittees and that
locdl GIEs and groups are represented on the federations. The NRMC seems to be characterized by
accountability, trangparency, and democratic procedures and is beginning to influence other loca
inditutions, particularly the rural councl. It isfar from definite, but it is easy to imagine that this process
may have along-term impact on what is considered acceptable practice and procedure among local
inditutions.
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. Develop a system of representative participation that allows it to use a
participatory approach, whileworking at alevel several stepsremoved fromthe

population.

CBNRM is attempting to establish a representative structure so that it can more easily work
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. Implement some NRM interventions.
. Integrate NRM and income-generating activities in the subproject approach.
. Produce people-level impacts that will result in increased incomes.

In many respects, it is on these that CBNRM faces its greatest chdlenge. Rurd populations are impatient
to see the program implement activities that will have a positive impact on their day-to-day lives. That is
certainly one of the advantages of some of the KAED type of interventions in locd infragtructure, even if
that is an expensive way of buying the population's dedication and commitment. Even the potentia for
people-level impactsislimited using the subproject approach in a Stuation in which stakeholders do not
have access to credit to expand participation beyond what CBNRM can finance. In particular, few
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individuas will see any sgnificant increase in persona income from the limited number and scope of
income-generating activities planned under the subprojects. Unless the population sees some concrete
benefits deriving from the program, they are unlikely to develop any dedication and commitment to either
the NRM activities and objectives or the democracy and governance innovations. Without people-level
benefits, those aspects of the program may not last long enough to ever achieve their potentid impacts.

CBNRM needsto find some ways to attain some "quick victories' in terms of people-leve ben
efit
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The Peace Corps seemsto have devel oped auseful activity with the CBNRM funding. Little collaboration
or coordination, however, hastaken place between the CBNRM program management unit and the Peace
Corpsontraining programsor activity locations. As such, the agroforestry demonstration program that the
Peace Corps developed hasllittle relationship to CBNRM CR-leve activities.
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EROS and CSE have produced a number of GIS-based maps and graphics that greatly improve the
understanding of the environmental context in Senegd . They have used innovative proceduresfor collecting
and process ng thisinformation and supported theresultswith ground-based verification and socioeconomic
investigations, which help explain the cause or result of observed phenomena. They have used this
information to produce thought-provoking projections to help inform policy formulation and
decisonmaking. EROS has facilitated the transfer of capacity to continue such monitoring to CSE. CSE
has the potential to serve as a central hub, which serves to provide geographic and environmental
information to agencies throughout Senegd and possibly neighboring countries as well.

5.3 Winrock: On-Farm Productivity Enhancement Program

The Winrock On-Farm Productivity Enhancement Program (OFPEP) program has remained primarily
focused onthe use of improved seeds of the primary agricultura cropsto enhance agricultura production.
More recent Winrock programs usetheimproved seedsasan incentiveto promotesmple NRM activities,
particularly natura regeneration. Winrock had tried to require that farmers construct a cemented compost
pit inits collaboration with NRBAR on soil fertility testing, but found that the cement pit precondition was
too redtrictive and was wrecking its effective improved seed program. A smdl revolving fund is now used
to purchaseimproved seed from I SRA for multiplication. Winrock has developed afarmer-to-farmer seed
multiplication and digtribution system in which participants pass on between 2 and 10 kilograms of seed
for each kilogram received to expand the system with little cash cost. The scope of this program seemsto
be primarily congrained by the limited availability of certified or otherwise high qudity source seed,
primarily produced by ISRA.

Winrock's mode of operation has some other unique features. Winrock often associates itself with other
organizations (other NGOsand the Peace Corps) doing community devel opment work and offerstechnica
assstance and/or support, primarily in agriculture and livestock production, which those organizations do
not provide. In this manner, Winrock keeps its limited staff focused on its core areas of technical
competence. Winrock aso trains and uses voluntary locdl facilitators selected by the community as ther
extensonagentsin thefield. Thisgpproach hasthe advantagethat thesefacilitatorsremainin the community
and continue to provide extenson advice after the program ends. In a more recent program, Winrock
collaborated with the Peace Corps in developing a "seeds for trees’ program. Farmers are offered
improved seed to plant in whichever areathey arewilling to protect the natura regeneration of multipurpose
tree species, particularly Acacia albida, sothat thetreesare not cut when thefield iscleared for cultivation.
Winrock and the Peace Corps have had one successful demongtration of the program and are expanding
it to five additiond areas. Tedting on this larger scae may identify the factors critica for successful
implementation and positive results that would set the stage for diffuson on abroad scde.

5.4 TheRodalelnstitute and Natural Resource-Based Agricultural
Resear ch
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The impact assessment team's primary exposure to the Rodae Inditute was in connection with the soil
fertility and compogt-testing program that it implemented in conjunction with NRBAR. The testing was
stopped after the initid introduction of composting in cemented pits. It was not continued in order to work
on adaptation of the technique until it istechnicaly, economicdly, and socidly acceptable to farmers.

5.5 Southern Zone Water M anagement Pr oj ect

The Southern ZoneWater Management (SZWM) project hasended and theimpact assessment team could
not vist the sStes for security reasons. The program congtructed high quality sat-protection dikes in
twenty-two valeys that apparently are much appreciated, but worked in fewer valleys and returned less
acreage to production than planned. Attainment of the program god was serioudy compromised by the
closng of SOMIVAC by the Senegd ese government, which left farmers in the region without access to
basic rurd services such as credit, supply of agricultura inputs, marketing, transportation, and extension
services.

5.6 PVO/NGO Support Project

The PVO/NGO Support Project has supported more than thirty PVO and NGO programs and the
inditutiona development of more than twenty organizations. Addressing that many organizations was
beyond the scope of this assessment.
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6.0 Technical Findings and Recommendationsfor Future
NRM Activities

This section focuses specifically on the technical aspects of the NRM activities discussed in annex A.

6.1 LiveFencing

NRM projectsregularly promote livefencing asan inexpensve and biomass-enhancing dternativeto metal
fencing. This activity has had generdly moderate to poor success for a variety of reasons, both technical
and logigtical, which can often be resolved through improved project performance.

One technicd difficulty seemsto be confusion on what isalive fence compared with awindbresk. Toform
a live fence, trees are often planted too far apart (one or two meters) to provide a barrier to animal
intrusion, whereas windbreak trees are planted too close together, creating a vegetative wall rather than
apatid deve. Infact, what is often referred to by farmers as either live fences or windbreaks seem rather
to befield demarcation plantings, becauise plant spacings observed often do not serve thefunctionsof either

type of planting.

Recommendation:  Project personnel need to clarify the difference between live fencing and
windbresks.

Recommendation:  Reduce spacing between treesin live fences to 15 centimetersto hdf a
meter, depending on the species used.

Both activities serve important but distinct purposes and require separate technical gpproaches. Live
fencing is not needed for most rainy season fidlds asanimals are not dlowed to roam fredly during thistime
of the year.

Recommendation:  Only promote live fencing if the crops being planted in the area being
protected are of high enough vaue to judtify the time and expense required to
plant and maintain the live fence.

Euphorbia balsamifera, a popular plant materid for live fences, isagood choice for live fencing for the
following reasons

. It is planted in the dry season and, therefore, planting does not compete with other farmer
activities during the busy rainy season.

. It establishes quickly if no trampling damage is sustained between planting and rains.

. It is an effective beginning or first sep in live fence devel opment.
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Thorny tree species sdection to be planted in combination with Euphorbia include severa effective
multipurpose trees such as Ziziphus and Acacia nilotica, which can be used to generate additiona
revenues (pods of A. nilotica, fruit from Zizphus, and so on).

Recommendations:. Combine Euphorbia balsamifera with multipurpose thorny species to create
amore effective live fence than can be had usng one species done.

Recommendation:  Projects should tolerate the use of dead fencing materia as a short-term
measure to fill in gaps while thorny species establish themsdves.

Some supplementa dead fencing to fill in gaps while thorny species establish themsdves is acceptable.
Hlling gaps avoids crop damage from anima swithout causing amultiyear delay in whatever isto be grown
within the enclosure.

Recommendation:  Projects need to reinforce the redity that establishing a live fence is a multiyear
activity. dopters will need to follow up by replanting live fencing materiad and fixing dead fencing for a
period of severd years.

As mentioned above, moderate use of dead fencing to complement live fencing is acceptable but use of
dead fencing as a backup should be reduced each year aslive fence gaps diminish.

6.2 Field Trees

Held tree plantings, for which trees are intercropped with agriculturd crops, are an effective way to
increase vegetative biomass in asocialy acceptable way. For example, because of increasing population
pressures, fewer farmers own sufficient land for their agricultura needs, so despite decreased soil fertility
(of which dl farmers are aware), it isincreasingly difficult to find farmers who are able to convert whole
fiddsto block plantations (thereby taking that field out of crop production) or even who can remove edge
sections to edablish effective windbresks. As a result, field tree plantings will continue to grow in
importance as an NRM technique.

Protection of natura regeneration has the same ultimate god as field tree plantings and an increasngly
popular NRM activity, particularly for nitrogen-fixing species. For example, theincreased discussion about
the utility of kadd trees, even in zones where Acacia albida has not traditionaly existed isapostivetrend
occurring in Senegd. At the same time, protection of natural regeneration, perhapsduetoitsamplicity, is
gill an underutilized technique and should continue to be encouraged.

Farmers often prefer this method to tree planting on thelr fields because:

. Unlike tree outplanting, staking, painting, or flagging to protect naturally regenerated
seedlings or trees can be done prior to the busy agricultural season.
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. It requires less effort to protect existing seedlings or trees than to grow, outplant, and
protect new seedlings.

. The method has none of the costs associated with a nursery (purchase of pots a 15
FCFA per pot, chemicals, seeds, fencing for the nursery, nursery labor for two to Six
months, and so on)

. The method leads to higher surviva rates. A naturdly regenerated seedling that has
survived on itsown islesslikdy to die than anewly planted seedling Sraight from the

nursery.
6.2.1 Protection of Natural Regeneration

Recommendation:  Conduct an analyss of the Jg-Jam Association protection of naturd regeneration
project in the Fissel arrondissement to determine how its success can be
replicated. The initiative combines a low-cost implementation scheme with
decentrdization of authority from the Forest Service to villages to achieve
ggnificant and sustainable reaults.

Recommendation:  Increase promotion of protection of natural regeneration in farmers fidlds  rath
er
tha
n
tree
pla
ntin
os.

In addition to its nitrogen-fixing properties, Acacia albida loses its leaves during the rainy agricultura
Season S0 it does not compete for sunlight with agriculturd crops, which is an added benefit. For farmers
who are dready paying herdersto have their herds manure their fields, feeding the cattle kadd seedpods
prior to bringing them to the fieldsisa small additiona step, but one that will have long-term benefits for
afidd's soil fertility, because the scarified kadd seeds have a higher probability of germinating.

Recommendation:  Protection of natura regeneration should be emphasized for nitrogen-fixing spe
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Protection of naturd regeneraion activities can range from the extremely smple to a somewhat more
involved process. At its easiest, farmers can leave seedlings rather than remove them asthey prepare their
fiddsfor the rainy season. To ensure that they see the seedlings when plowing, farmers could paint them
or tie on bright flagging. In addition, ancther level of effort would be to prune off lower branchesand then
stake the seedlingsto encourage upright growth, thereby increasing visibility inacouple of yearsto afarmer
who isplowing. Sdlective pruning and staking will dso encourage upright growth rather than spread, which
isamore convenient tree form for afarmer intercropping agricultura crops with trees.

Recommendation:  Asfarmers adopt protection of natura regeneration, encouragethemto  enh
anc
e
sur
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Spacing requirements for protection of natura regeneration issmilar to field tree plantings, thet is, based
on the requirements of specific tree species, but a god of sixty to seventy trees is a good generd rule.
Natura regeneration, of course, will occur randomly in afidd, so acertain amount of flexibility is needed
when determining how many and which trees to protect; it is better to have fewer trees that are well
dispersed than to have seventy seedlings concentrated in one corner of afied. Also, if the god isto have
acongant supply of multisemmed shrubs and small trees, thetotal number of trees protected could easily
be higher.

6.2.2 Windbreaks
Numerous beginnings of windbreaks were observed by the team and are added to as farmers obtain
aufficdent cash to buy seedlings. Extensively used for windbresks are fast-growing tree species, including

Eucalyptus and Acacia holosericea, which ensures quick establishment of awindbresk. Unfortunately,
Eucalyptus has alot of surface roots, which would lead to more water competition with crops than other
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tree species might cause. The main disadvantage of A. holosericea isits short life gpan, which isusudly
no more than 14 years.

Recommendation:  Promote the discussion of the need for longer-lived species to be planted at
the same time or shortly after establishment of A. holosericea to increase the
length of impact of existing windbresks.

Recommendation:  Reinforce technical comprehension of effective windbreeks, including suitable
gpacing: five meters between trees and three to five meters between dternating

spaced rows, depending on the species.
6.2.3 Species Selection

Project staff tend to view trees in reductionist terms, that is, as a live fence, windbreak, or source of
construction wood or for their nitrogen-fixing properties. The PRA assessment reconfirmed that farmers
have a much more integrated perspective when evaluating tree species, which must be integrated into
project activities.

Recommendation:  Aswith al NRM techniques using trees, projects need to collaborate with  f ar
mer
sto
eva
luat
e
spe
cies
se
ctio
nin
ter
m s
of
thei
r
pot
enti
a l
for
mul

tipl

use

121



Recommendation:

Collect technica information concerning the nutritiona vaue of A.
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6.3 Tree Seedling Nurseries

This does not exist, however, as an indicator for the results review and resource request. Because the
success of saverd of theNRM activitiesisdirectly linked to the quaity and production timing of nurseries,
it isimportant to examine how they have been managed.

In generd, throughout the Sahdl, tree planting tends to be associated with Nationa Tree Day, which
unfortunately does not occur until early August in most Sahelian countries, including Senegd. As areault,
many nurseries base their seedling production on a start-up outplanting date of early to mid-August. If
Nationa Tree Day is used asthe sarting date for planting, often severa weekswill go by before dl trees
are planted because farmers d so have time commitmentsfor their agricultura crops. Late August and early
September iswell into therainy season; soitisquitelikely that these newly outplanted seedlingswill receive
only a couple of rains before the season ends. National Tree Day should redlly be atime to do symbolic
tree planting, and perhaps a tour of well-planted seedlings from afew weeks prior.

Recommendation:  Massve outplantings should be disassociated with Nationa Tree Day, bec
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Other than the late start-up date, most nursery managers show a good understanding of generd nursery
techniques including appropriate soil mixture, filling of plastic pots, seed scarification and sowing,
watering regimes, and o on and were moving more and more to saling seedlings, particularly fruit

trees, in locd markets.

Fruit trees are generdly easy to sdll in local markets, providing a steady revenue source. Grafted trees
provide a higher return because they will produce higher quaity fruit as well as early or late bearing
varieties, which avoid oversaturated markets.

Recommendation:  Promote nursery production of fruit trees, particularly grafted fruit trees, in - zon
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6.4 Compost

Compost does not necessarily require cash outlays as high asthosefor fertilizer, thereby increasing access
to cash-poor farmers (particularly if compost pits not lined with cement are promoted). As a result, this
NRM activity is a pogtive technique for projectsto promote. Farmers with whom the team met reported
gmilar or higher crop yiedsin compost test plots compared with fertilizer test plots. Furthermore, farmers
were pleased with the relative safety of compost: well-decomposed compost does not burn crops as
fertilizer can, and less-decomposed compost had a multiyear effect (estimated from 3 to 5 years). In
generd, the impact of this activity iswell understood and appreciated.

Recommendation:  Continue to encourage farmers to make and use compost on their agri
cult
ural
fid
ds.
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To increase the number of people who adopt compost-making as an activity, however, one needs to
increase the accessihility of this activity to alarger group of people; abadance between the ided technica
solution and the socioeconomic redlity of rural Senegaleseis needed for widespread adoption. One of the
ways to do this is to reduce the time and money inputs necessary to produce compost. Some of these
vaiaions will lead to fewer nutrientsending up in farmers fields. If thismeans, however, that someonewho
has previoudy been unable to adopt this practice can now afford to compost, the partial loss is
compensated by the overall increased use of compost.

Recommendation:  Decrease reliance on or promotion of cement-lined compost pits.
Recommendation:  Increase promotion of unlined compost pitsin clay soils.

Recommendation:  Increase promotion of surface compost piles, particularly in sandy soils, in - whi
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If aproject wants cement-lined compost pitsas part of the choicesavailableto farmers, onemust recognize
that they are financidly out of reach for the mgority of farmers. Mogt of the farmers visted by the
assessment teamwho had cement-lined compost pitshad other jobs(for exampl e, d phabetizationinstructor
for another project and so on), and, as such, had a sufficient outside cash flow to dlow them to use this
technology. Targeting only those people with outside means will not lead to widespread adoption of
compost. Cement-lined compost pits did create a Spread effect in some cases, but for surface compost
rather than cement-lined pits.

Recommendation:  Allow establishment of credit program so those interested in cement-lined ¢ o
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ost
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Based on results from the PRASs done by the assessment team, it is obvious that the time required for
watering and transporting compost to thefieldsare major congtraintsto adopting thisactivity. It isclear that
adoption rates can be sgnificantly increased if these time demands could be eiminated or reduced.

Recommendation:  Look on donkey carts as an NRM tool. Fecilitate a credit programthat w o
uld
alo
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Recommendation:  To better accommodate farmers time congraints, change the compost-making
season from the dry to rainy season to reduce or even diminate the necessity of
drawing water by hand for the compost pile. Compost would then be gpplied in
the fidds during the following rainy season.

6.5 Manure

Manure spreading isatraditiona practice known and familiar to farmers. Assuch, it will dwaysbedifficult
to attribute adoption rates to a particular project.

Recommendation:  USAID should discontinue usng manure as an indicator for natura res

ptio

rate

6.6 Improved Seeds

Based on PRAs conducted by the assessment team in WINROCK and Roda e sites, it was apparent that
improved seeds are highly regarded by farmers, more seed would be used if avallable, and a "revolving
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credit” management system works well for seed repayment after harvest. The flexibility shown from area
to area as to how high the payback in seeds should be alows one to take into account the loca ability to
pay compared with the loca demand for the seeds. The revolving credit approach alows sustainability in
the short term; however, asimproved seeds can only be passed on for approximately three generations
before an infusion of new improved seed is required, along-term solution is needed.

Recommendation:  Encourage establishment of aformal, improved seed digribution sysem  thr
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6.7 Improved Cook Stoves

Overdl, the promotion and adoption of improved cook stovesis a strong success across projects. Most
villages surveyed during this mission indicated amaost universal adoption, and several mentioned that they
were the source or recipients of cook stove training techniques in or from surrounding villages, which
indicates that a strong spread effect is occurring.

Good reason existsfor the high adoption rate of cook stovesamong those introduced to the practice. After
all, cook stoves:
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. Cod little

. Areeasy torepair (and repair techniquesare easly mastered by stove owners, which helps
ensure sudtainability)

. Reduce the need for fuelwood by at least athird (according to most women interviewed,
the savings are often closer to a hdf)

. Reduce cooking time, reduce the danger of children faling into a cooking fire, reduce the
danger of women's clothing catching fire, reduce the amount of detritusthat blowsinto the
cooking pot, and so on.

Inshort, the huge time savings these cook stoves represent to women helps explain the high adoption rate.
Furthermore, projectsshould beequally enthusi astic about increasing theadoption rate of cook stoves—the
33 to 50 percent reduction in the adoptee's fuel wood consumption undoubtedly hasamore positiveimpact
on maintaining and improving tree biomass levels than the reforestation efforts so heavily promoted by
projects in the same zone.

Recommendation:  Projects and USAID should make the promotion of improved cook stoves
among their highest NRM priorities particularly in the short to mid-term.

One of the few drawbacks of cook stoves mentioned by women is the need to repair clay cook stoves,
for which they must wait until after the seasona ponds start to recede so they can get clay for repairs.
Mobile stovesor stovesmade out of metal would not havethis disadvantage. Although many women prefer
clay cook stoves because women themselves can make them, some women would be willing to pay for
ametd sove to avoid having to make annud repairs.

Recommendation:  Encourage production of additiona cook stove stylesto apped to an even wid
er
aud
ien
ce.
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Congruction of metd stoves could easlly evolve into an income-generating activity either for anindividud
metalworker or coordinated by awomen's group. Women contract with ametalworker to make acertain
number of stoves and then sdll them in local markets either at full price or at a reduced rate on credit.
Interest from this short-term loan would be rolled back into the women's fund.

Recommendation:  Provide training for local metaworkers to learn how to construct metal cook
stoves.

Recommendation:  Add arevolving credit program for women to facilitate stove purchases and/or
facilitate women's groups in establishing their own stove credit program.

6.8 Woodlots

Woodlots have been promoted for yearsin numerous villages, so many farmers are quite familiar with this
NRM technique. As a result, they are generaly technicaly well executed, with a preponderance of
Eucalyptus camaldulensis plantings. It isinteresting to note that when Eucalyptus was firg planted in
Senegd, many women objected to using it for fuelwood because of the acrid smoke, so it was grown
amos exclusvely for congructionwood. Y, it is clear that, over the years, more and more women are
willingto useEucal yptus wood for cooking; asaresult, woodl ot production now goesto both construction
and fuelwood needs.

Because of thedemand for cultivableland, however, woodlotsare not dwaysfeasible. Farmersintheareas
that the team visited discussed the increasing difficulty of having fallow fields Block plantations, unlike
border plantingsor other configurations, requireaquas -permanent land-use changefrom agriculturetotree
production. Growing land pressure suggests that fewer and fewer farmers will be able to convert entire
fields to tree production and gtill meet their agricultura needs, particularly in the coming decades). The
possible exception to this is older farmers who have more land than they can actively farm and find tree
production a convenient labor-saving way to continue maintaining productive use of their land. As such,
they would avoid accusations of having "abandoned” aparcd of land (and potentidly having it re-assgned
to someone outside the family), while ensuring a lower but easier income flow than other crops as the
farmers age.
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Recommendation:  Recognize that due to increasing land pressure, farmers will be less likely to
adopt woodlot or block plantations in thefuture. As such, emphasize other NRM
activitiesingtead of woodlots.

6.9 Eroson Control

Numerous beginnings of rock bunds are occurring, particularly in the Sdloum area of Senegd. Thisisan
important activity given that weater infiltration is often a problem during the heavy but brief rains typica of
the Sahd. It isdso adifficult activity to undertake, requiring alot of labor and, in many cases, coordination
among neighbors.

Recommendation:  Tiein thislong-term activity with one that will produce resultsintheshort  ter
for
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mpl

imp
rov

see

134



Recommendation:  Provide credit programs to facilitate the purchase of carts that can be used for
the transport of rocks.
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7.0 Summary of the Cost/Benefit Study of NRM Practices

7.1 Financial Analysis

This report presents the financia and economic andyss of improved NRM technologies extended
throughout Senegd with USAID support, including (a) composting, (b) livefences, (c) field trees, (d) rock
dikes, (e) woodlots, and (f) improved wood stoves. The results were aggregated in accordance with the
adoption rates determined through the 1992, 1994, 1996, and 1998 KAPs to edtimate if USAID's
invesments have generated positive returns (economic feasbility) as a whole. An andyticd modd was
developed on Lotus 1-2-3 for the purpose of the analysis. All farmer-perspectiveresultsare expressedin
terms of net present value (NPV) and interna rate of return (IRR).

Table 3. Financial Analysis Base Case Per Hectare Results

NPV (FCFA IRR (percent
T echnologies Fatick Kaolack Fatick Kaolack
Composting 34,902 60,393 NA NA
Livefences 290,895 342,138 56.2 69.6
Field trees 16477 18,096 524 53.8
Rock dikes -3,874 22,962 278 NA
\Woodlots 12,157 26,381 338 379

Note: NA = not applicable.

7.1.1 Composting

Three composting aternativeswere analyzed: (a) the base case (composting only, no other physicd inputs),
(b) composting plus phosphates, and (¢) composting plus phosphates plusimproved seeds. The base case
costs included labor only, vaued a the opportunity cost of time for congtructing the pit, plus filling,
watering, and emptying it. One quantifiable benefit was assumed—the extent to which crop yieldsincrease
as a result of applying two tons of compost per hectare, every other year. For the more intensive
dternatives (2 and 3), the NPV sincrease condderably asindicated below in table 4. It is obviousthat the
addition of the phosphate and improved seed inputs generate a substantia boost in the economic
attractiveness of composting as indicated by the relatively large differences among the NPVs.

Table 4. Composting NPV's Per Hectare, All Technical Alternatives
Fatick K aolack

Alternatives NPV IRR NPV IRR
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1. BASE CASE (Composting only) 34,902 NA 60,893 NA
2. (Composting + phosphates) 101,751 NA 153,718 NA
3. (Composting + phosphates + improved seeds) 157,272 NA 232,345 NA

Note: NA = not applicable.

7.1.2 Live Fences

Three technicd dternatives (in a50 by 50 meters or 2,500 m2 configuration) were andyzed:

. Salane (Euphorbia balsamifera) fence only

. The base case, one row salane plus one row Acacia leatea trees (better protection and
vaue added from the seeds)

. Onerow salane fence plus two rows Acacia leatea.

Labor for ste preparation, planting, replanting, and maintenance, both for the fence perimeter and inside
the enclosed area, was valued at the full opportunity cost of time (800 FCFA per day). A 20,000 FCFA
per hectare opportunity cost of land was a so assumed, reflecting grazing va uesforegone. The benefitsare
derived from both the perimeter fence and from the crops grown insde the enclosures, notably fuelwood,
poles, and seeds from the perimeter fence, and manioc from insgde the protected area.

The per hectare result for the base caseindicates strong financid feasibility, largely becausethe fenceitsalf
generates greater financia benefits than the manioc grown insde the enclosed areas (this, of course, raises
the prospect of considering Acacia laetea woodlots to maximize seed production instead of a live fence
configuration). The NPV results for the other technica dternatives (1 and 3) are summarized in table 5
below. For aternative 1, the NPV is negative because thesal ane perimeter fence providesprotection only.
For dternative 2, the NPV ishigh because more seeds, fuelwood, and poles are produced than in the base
case dternative. The results clearly indicatethat theinvestmentsin livefences can only rarely be recovered
from the values of high vaue crops generated insde the enclosures and must include vaues from the
perimeter fence aswell.

Table5. Summary of NPVsper Hectare, Live Fence, All Technical Alternatives

Fatick Kaolack
Alternatives NPV IRR NPV IRR
1. (1 row salane fence) -92,019 NA -92,019 NA
2. BASE CASE (1row salane, 1 row Acacia laetea) 290,895 NA 342,138 NA
3. (L row salane, 2 rowsAcacia laetea) 683,943 NA 634,706 NA

7.1.3 Fidd Trees

On the cost side, the typical stocking density of kadd treesis four adult trees per hectare or some sixteen
trees short of the optimal twenty trees. Theinvestment required consists of () labor (preparing the steand
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continued surveying to keep livestock away) and (b) the opportunity cost of land (the land area displaced
by the trees). The benefits include increased crop yield and sale of pods and leaves. Asindicated in table
3, the field tree technology is financiadly feasible in both regions because the NPV's are positive.

7.1.4 Rock Dikes

The cost assumptions include (&) labor vaued at the full 800 FCFA opportunity cost of time per day and
(b) transportation of the rocks from the mining Ste to the farmfields (by charettes). The increasesin crop
yidd rdativeto declinesin crop yid dswithout theintervention comprise the benefits. Given theassumptions
(100 metersof rock dikesper hectare), ingtalling rock dikesisfinanciadly feasiblein the Kaolack region and
amost so in the Fatick region. For the latter, the NPV isonly dightly negetive. The heavy labor expended
inthe process of mining, trangporting, and ingtalling the rocks dong the contoursin the fields appearsto be
offset by the value of the crop yield increases obtained as aresult.

7.1.5 Woodlots

Revegetation of the farm landscape with woodlots is an option often exercised by farmers, particularly if
tree production outperformsfood production in economic termsand/or it reducesrisk dueto diversfication
of the farming system. On the cost side, the base case considered three main variables: (a) physica input
costs, congsting of tree seedlings, (b) 1abor for planting, replanting, weeding, and protecting the stand once
ingtdled, and (c) the opportunity cost of land. (For the base case, it is assumed that the opportunity cost
of landiszero. Treesaretypicaly grown on margina land where other cropswill not grow well or on aress
not used intensively for other purposes.) On the benefit side, fuelwood and poles are produced in
accordance with the intensity with which the woodl ots are managed. The results obtained for the base case
(table 3) indicate an IRR of dightly lessthan 34 percent in the Fatick region and 38 percent in the Kaolack
region.

7.1.6 Improved Wood Stoves

Promotion and dissemination of improved wood stoves is widdly held to be a much more cost-effective
waly to save wood as opposed to producing moreto meet popul ation-drivenincreasesin demand over time
(the improved stoves are known to save more than 25 percent of the wood regarding the three-stone
stove). The only cogt variable is labor for building the clay stoves vaued a the opportunity cost of time.
Onthe benefit 9de, two variables areincluded: (a) labor saved asaresult of using theimproved stove and
(b) wood savings (the difference between the thermd efficiency of the three-stone and improved stoves).
The results are summarized in teble 6.
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Table 6. Improved Stoves, Savings per Household

Results Per Household Fatick Kaolack

Wood consumption per household, three-stone stove (kilograms/year) 1,445 1,445
Wood consumption per household, improved stove (kilograms/year) 1332 1,315
Wood saving per household (kilograms/year) 114 130
Time spent collecting fuelwood per year for three-stone stove (hours) 365 300
Opportunity cost of time per year collecting fuelwood, three-stone stove (FCFA) 36,500 30,000
Time spent collecting fuelwood per year for improved stove (hours) 336 273
Opportunity cost of time per year collecting fuelwood, improved stove (FCFA) 33,626 27,300
Opportunity cost of time saved per year per household (FCFA) 2874 2,700
Opportunity cost of time saved per day per household (FCFA) 79 74
Investment in improved stove, labor (FCFA) 400 400
Stove use needed to recover investment (opportunity cost of time) (days) 51 54

7.2 Aggregate Economic Analysis

For an average time span of some 7.5 years, USAID'ssupport to NRM amounted to approximately $31.3
millionfor the SRP, PV O/NGO, NRBAR, KAED, and CBNRM activities combined. A fraction of these
invegmentsis spread evenly over thefirst 7.5 years of the assumed 15-year analytica time horizon, based
onan dlocetion of the budgetsamong thefive NRM technol ogies andyzed (wood stoves excluded). It was
assumed that PVO/NGO, NRBAR, KAED, and CBNRM are or were dl involved with extending or
promoting the full range of NRM techniques, not only the ones discussed here. The SRP activity was
involved with tree plantations and some improved falow schemes. Each NRM technology was alocated
anassumed 5 percent of thetotal budget or 25 percent of thetotal budget for the five technologies, leaving
the remaining 75 percent divided among the other technologies tracked by the KAP surveys. A totad of
one-third of the SRP budget was assumed to cover the woodlots of the kind of plantations envisoned in
this study in only the two regions. The adoption rates of the five technologies were measured by the
differences between KAP 1992 (or 1994) and 1998, as follows. (a) composting, 7.1 percent, (b) live
fences, 12.3 percent, () field trees, 29.6 percent, (d) rock dikes, 13.5 percent, and (€) woodlots, 13.8
percent.

The economic feashility of USAID'sinvestmentsin NRM support to SO2 is estimated in summary teble
7 below. Thetable showsthe aggregate net cash flowsfor al of the technologies derived from thefinancid
andyss. The firg tota column reflects the base case in which the 5 percent dlocation of the budget is
invoked (i.e.,, 5 percent of thetotd funding leve for each activity alocated to each of the technologiesfor
atota of a25 percent budgetary alocation for thefive technol ogies combined). The 38.4 percent estimated
IRR (EIRR) result indicates strong economic feasbility. If the budgetary alocation were doubled to 10
percent (i.e., a50 percent budgetary alocation for the five technologies combined), the EIRR would only
reduce to 30.9 percent, ill a srongly feasble result. In the last column, the budgetary dlocation is
increased yet another time—to 15 percent. The result is gtill strongly positive as indicated by the 25.7
percent EIRR, well above the assumed 15 percent aggregate opportunity cost of capita. It can be
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concluded, therefore, that USAID's investments in NRM over time have been strongly economically
feasble.

Table 7. NPV Results, Global SO2 Support (FCFA)

Aggregate Net Cash Flows Total

Year |[Composting Live Fences Field Trees Rock Dikes  Woodlots 5% 10% 15%

1 [-375741171 -923973577 -511512689 -897584550 -867350825 |-3576162812 -4997552850 -6418942888
2 |-333388677 -916362149 -667677869 -687152400 -1072957188 |-3677538282 -5098928321 -6520318359
3 |-285916994 -1065460939 -823843049 -466986581 -1175057721 |-3817265284 -5238655322 -6660045361
4 |-233454102 -959445358 -642007901 -237330435 -1262515054 | -3334752850 -4756142889 -6177532927
5 |-176124782 909289679 -214341062 1578780 1628514663 | 2148917277 727527239  -693862800
6 |-114050693 2998773268 241656469 249509736 1541057329 | 4916946110 3495556071 2074166033
7 | -47350456 4867508305 767592821 506236892 1453599996 | 7547587558 6126197520 4704807481
8 | 389404617 7596652437 1796898093 1398006370 1799818075 | 12980779593 12980779593 12980779593
9 | 454033667 9745894794 2587671171 1837574151 2248839335 (16874013117 16874013117 16874013117
10 | 489017833 11906122065 3417176973 1904093340 5913033141 |23629443352 23629443352 23629443352
11 | 523127396 13796398706 4126817368 1968949551 5920354741 | 26335647761 26335647761 26335647761
12 | 556384219 14898506986 4593676510 2032184356 4431111216 |26511863287 26511863287 26511863287
13 | 588809622 14788132710 4993393282 2093838291 2941867691 | 25406041595 25406041595 25406041595
14 | 620424389 14898506986 5382708022 2153950877 2941867691 | 25997457965 25997457965 25997457965
15 | 651248788 14788132710 5730414634 2212560649 6539665381 | 29922022163 29922022163 29922022163
NPV 32701996917 26788417751 20874838586
EIRR 38.4% 30.9% 25.7%

7.3 Recommendations

%

For composting, () continue to promote composting in combination with the
goplication of phosphates and improved millet seeds as indicated by the much
stronger financid results, (b) through the SO1 portfolio, promote private sector
initigives to produce and sdl essentid farm inputs such as phosphates and
improved seeds, (C) promote composting during the rainy season to minimizethe
need for watering or using scarce water that otherwise hasahigh opportunity cost,
and (d) demondrate the differences between cement pit and above-the-ground
compogting intermsof the physica impactson crop yieds, theinvestment burdens
associated with both, and the economic returns.

For live fences, () continue to promote live fences, using sdane only when it
protectsahighly vaued cash crop and preferably encourage sdlanein combination
with the more vauable thorny species, (b) in the course of promoting live fences,
diginguish between the costs and benefits of the perimeter fence itsdlf and the
costs and benefits derived from the crops it protects (based on the strong
feashility results, it is clear that the perimeter fence is potentidly far more
commercidly vauable than the crops protected inside the enclosures), and (c)
promote livefencesthrough physica demongtration and perhapsvideo production
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in which the differences in the potentiad for generating incomes should be
highlighted.

For field trees, (a) continue to promote the technique of field trees (kadd
protection) in view of the financid attractiveness to participating farmers and
because kadd protection is dready part of the farming culture and tradition in
Senegd and (b) promote the technique in combination with other technologies on
the samefarm fidlds, notably composting and/or rock dikesto the extent possible.

For rock dikes, (a) continue to promote the technique of semming water eroson
by congtructing rock dikes aong contours in farm fields prone to such eroson in
view of the financid atractiveness to participating farmers, particularly in areas
where ample supplies of nearby rocks can be easily mined, (b) in other areas
prone to heavy water eroson but with no nearby source of rocks, the same
technique should be promoted through a judicious application of matching grants
cdibrated to the results of the financid andysis of the intervention in those aress
and/or promote dternative anti-eroson techniques such as bands of vetiver grass
and others.

For woodlots, (@) continue to promote short rotation private woodlots in the
context of afirm understanding of the marketsfor thewood, particularly fuelwood
and poles, and (b) investigate different woodlot configurations using different
gpecies combinations and technica optionsto determine the extent to which each
increases farmer incomes.

For improved stoves, USAID should continue to extend through CBNRM or

other activities present and future the adoption of improved wood stoves
throughout Senegdl.
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8.0 Summary of the Use of a Participatory Approach in
Program I mplementation Strategies

8.1 Introduction

Thisreport focuseson an andyssof theimplementation strategiesof four USAID/Senega—financed natural
resource management projects (the Rodae Ingtitute, Winrock's OFPEP, KAED, and CBNRM) to
determine if the projects used a participatory approach and if each project's gpproach will engender or
discourage sustainable benefitsin Senegd's rurd sector. The findings, conclusons, and recommendations
found in this report are meant to complement the findings and andysis provided by other team members
of the impact assessment team.

The bulk of this report was devoted to an andysis of the ongoing CBNRM project, as per the Misson's
request, and becauseitisthe only project currently in operation. In the course of thefour-week assgnment,
the PRA/RRA team visited atotal of twenty-two project sites (villages, zones, or CRs) where each of the
four projects had intervened. The team visited two Rodale NRBAR sites, two Winrock NRBAR Sites,
seven KAED dites, and eleven CBNRM dites.

The team used the appreciative inquiry approach to gathering information when working with project
stakeholders. Theteam met with the various groups of informantsto " catch someone doing something right”
by working with them to determine which aspects of the projects were successful and should be used by
USAID when it designs new projects.

8.2 Participation asan Implementation Strategy

Participatory approaches are generally accepted as being the most effective meansfor projectsto redize
sugtainable impactsin the NRM sector inthe Sahel. Projectsthat engagein participatory processes usudly
end up being both entrepreneurial and empowering.

Participatory projectsare entrepreneuria, becausethey effectively identify and meet their customers needs
in atimely manner. Projects using participatory approaches ensure that the project isand is perceived by
its beneficiaries to be revant, feasible, appropriate, and in the red and fdt interest of beneficiariesin the
short, medium, and long term. Participatory approaches assure that project interventions respond to rura
producers needs, as opposed to project and/or government agency needs. This point cannot be
overemphasized because most “top-down™ NRM projectstended in the past (and most till do) to impose
activitiesat thevillageleve that were either irrdlevant, ingppropriate, or evenin direct contradictiontorura
producers interests.

Projects using the participatory approach help rura producers empower participants because they create
an enabling environment in which participants successfully anayze and resolve problems that heretofore
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were beyond their means to address and solve. Participatory projects are designed and implemented to
encourage dl stakeholdersto focus on life "after LOP" (life of project) to ensure that project beneficiaries
acquirethe skills, experience, confidence, accessto resources, and standing (social and/or legal) necessary
to continue the problem-solving processes initiated under the project's auspices.

8.2.1 An Operational Definition of Participatory NRM Projects

Table 8 on the next page presents an operational definition of participation based on the mgor tasks
performed during a typicad project cycle of a modd participatory project that is both optimally
entrepreneuria and optimally empowering. This operationd definition of participation (ODP) table is
adapted fromsmilar tablesused to hel p clarify mgor stakehol ders rolesand responsbilitiesin participatory
NRM projectsin Niger. The table was adapted to reflect the unique chalenge faced by CBNRM staff as
they attempt to scale up theimpacts of the traditiond village-based participatory gestion deterroir NRM
project by focusing its intervention at the communauté rurae leve rather than the village levd.

Participatory NRM projectsin the Sahel to date have focused on thevillage or theterroir leve. Assuch,
projects and programs have been able to link directly with their customer—the rurd producer. An ODP
of such projects would not necessarily differentiate between the two levels of planning as the model ODP
table does, because the stakeholders would have the same role to play at both levels. The village-based
NRM gpproach has proved extremely effective but highly costly in terms of time, specidized labor, and
resources. The approach, athough extremey promising, does not seem to be replicable on anationd, let
alone Sahd-wide, scale. Most participatory NRM projects impact between twenty tofifty villages. Most
such projects do enjoy ahedthy spread effect, yet they still cannot be expected, as currently designed, to
have a great enough impact to stop or reverse environmenta degradation.

USAID responded to the shortcomings of the village-based participatory NRM projects by designing the
CBNRM project to focus at the communauté rurde level. The project is intended to create the enabling
conditions throughout the CR necessary to promote sustainable NRM by introducing participatory
processes and promoting human resource development &t that level. The project designers assumed that
by training and supporting CR-level stakeholders, the project could enjoy a multiplier effect as these
individuas would replicate the project's participatory process at the grassrootslevel. Thisprocessisoften
referred to as"scaing up.”
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Table 8. Operational Definition of Participation: The Model

Influence (appui)
Appreciation
None (néant)
Not applicable

Major Tasksin Project Cycle

A shorthand way to describe the difference between the village-centered projects and CBNRM's
CR-centered approach is to refer to the former as a direct-link project and the latter as a
representative-link project. The direct-link project is characterized by direct and consistent contact
between paid project personnel and grassroots stakehol ders. The grassroots stakeholderscaninteract with
the project asindividuas (who interact with and benefit from the project on an individua basis) or as a
group. Groups are generaly based on preexisting organizations or on village-based organizations. The
representative-link project (of which CBNRM s the only example to date) is characterized by direct

Planning at the Project L evel
Problem identification

Analysis of solutions

Long-term planning/LUMP
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Development of cahiers de charge
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Problem identification
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contact between paid project personnel and intermediary representatives of grassroots stakeholders.

The key question to cons der when anadyzing whether CBNRM will have a sustainableimpact on Senegd's
NRM sector is whether arepresentative-link project will be entrepreneurial and empowering for acritical
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mass of stakeholdersin the project's zone of intervention (the CR). Will the project's resources, approach,
and training create the conditions in which NRMC, CERP, subcommittee members, promoters, and
grassroots stakeholders will be willing and able to fulfill their roles and responsibilities as described in the
model ODP?

8.3 Conclusions On NRBAR Activities (the Rodale I nstitute and Winrock)

The team focused on aminor portion of Rodal€'s and Winrock's activitieslinked to NRBAR testing during
the course of this assgnment. The following are the mgor points concerning the impact that Rodale's and
Winrock's approach (under the auspices of NRBAR) had on the degree of participation enjoyed by the
rurd producers and the project's sustainability.

. The project was minimdly entrepreneurid because the technologicd package was
developed at the project level and extended to villagers without true input from
villagers a any point in the project planning process.

. The project was minimally empowering to villagers as a whole, dthough, outside of
providing training in the technologica package, the project did not concern itsalf with
most aspects of involving villagersin most phases of the project cycle.

. The most important positive impact of the Rodale NRBAR project on the village
vigted by the team was the support provided by the project to the village facilitator.
An unintended consequence of the project's support of the facilitator is that he was
elected to the CR, which can now benefit from having a project-trained member.

The team noticed little spread effect from project-introduced innovations in the villages visited.

Thislack of spreading indicates adanger that was anticipated by practitioners once the use and adoption
of participatory methodologies was widespread. Bara Gueye (1999) and other pioneers in the field of
participatory methodologies, have warned that the benefits accruing from the participatory approach are
not due to the rote application of a series of tools but are based on the sincere acceptance of the value of

participatory tools by dl partiesinvolved.

8.4 Conclusions Concerning KAED

Thefollowing are the mgjor issues pertaining to the impact of thisKAED project's gpproach on the degree
of paticipation of villagers.

. Use of PRAs as a diagnostic tool
. Use of GIE as an organizing principle
. Creation of the demondration fields as a means of generating working capitd and

providing a practica laboratory for organizing work
. GIE training
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. Functional numeracy and literacy classes
. Linking GIEs with financid inditutions

The following aspects of KAED's implementation strategy limited long-term sustainability:

. Limiting the scope of rurd producer decisionmaking power
. Excluding GIE members from the contracting and procurement process
. Excluding GOS officids from the project process.

The project's participatory approach was strong when it included villagers in the process, dthough the
project's operational approach appears to have focused too much on operationd efficiency during the
life-of-project period and not enough about GIE operationd efficiency once the project ended. The
project's decison to short-circuit the participatory process during the implementation phase and the
decison to exclude GOS officids from project operations will have negative long-term impacts on any
benefits accruing to the participants®’. The project wasonly fully operationd for threeyears, which cut short
many nascent group-building activities by GIES that would have led to a gregter impact overdl.

8.5 Conclusions Concerning CBNRM

The project isto be applauded for itsinnovative gpproach to promoting participatory NRM at the CR level
(despite the areas needing improvement identified below).

. The project saff has shownitself capable of learning fromitsoperations and seeks
continuoudy to improve its operations.

. The project's gpproach in later generation CRsis superior to its goproach in first
generation CRs, which indicates room for optimism.

. The project's decisionmaking processes are currently too highly centralized, which

has resulted in (8) excluson of CR-level and grassroots-level stakeholders from
the participatory process, (b) project activities that reflect project personnd's
approachto NRM rather than grassrootsstakehol ders, and (c) lateimplementation
of project activities, which impedes their effectiveness.

. Project representatives have falled to mantan a participatory development
approachwhen collaborating with grassroots-level beneficiariesand havereverted
to traditiona top-down, directive interaction, which has undermined the project's
efforts to empower grassroots-leve stakeholders and has minimized any benefit

. The later generation verson of the project-level planning phase more closaly
reflects the model ODP and appearsto include a critical mass of stakeholders up
to the problem identification task of the project cycle.

27 The author critiques KAED' s decision to exclude local-level GOS officials fromproject operations, while
fully understanding the rational e and temptation to do so.
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. Fird generation PRAs and LUMPs did not include a criticd mass of
grassroots-leve participants sufficient to have abeneficid impact at the grassroots

leve.

. The subproject gpproach unnecessarily excludes grassroots-level beneficiaries
from the participatory process, which minimizes their empowerment.

. Promoters are excluded from the andlytical and skill-building components of the

project implementation phase (analysis of dternative actions, letting bids, and
managing contracts), which negatively impacts grassroots empowerment, the
relevance of the project activitiesto promoters and grassroots stakehol der needs,
and the project's sustainability.

. The project's implementation process is overly long, even in terms of a
participatory project and discourages grassroots collaboration because of the
extengve up-front commitment required. Thisisespecidly truebecausegrassroots
stakeholders are not actud partnersin the planning and implementation process.

. There are no forma established procedures for identifying and resolving
differences among project stakeholders concernin
. Individua communication from the PMU to the CERP and NRMC is generdly

regular and effective and promotes participatory development, given the
congraints on PMU gtaff time, due to the project's centraized location.

. Communication from project representatives to the grassroots leve is irregular,
ineffective, and contrary to participatory devel opment.
. Few grassroots-leve activities have been initiated under the project's auspices,

except for alimited amount of functiond literacy training. The impact of these
activities to date has been negligible.

. The team witnessed minimal spreed effect for dl activities.

. Grassootsleve activities are often margindly relevant to promoters and villager
priority needsand interests. Congruence between promoter needs and subproject
obj ectives often occurs through happenstance and not through conscious attempts
by project representatives to customize project activities to meet beneficiaries

needs.

. Activities are often neither designed nor implemented to reflect grassroots-leve
gakeholders managerid, financid, and technical capacities.

. Promoters fed little ownership for the activities for which they are ogtensibly
responsible.

. The project's credibility with grassroots stakeholders is hurt, because the

stakeholders do not understand the conditions under which they collaborate with
the project and why their cost of participation increases with each change.

8.6 Recommendationsfor CBNRM

. Decentrdize decisonmaking to the extent possble. Strategies to promote
decentrdization include edtablishing offices outsde of Dakar, sdecting
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representative bodies at levels lower than the CR, and creating personnel
monitoring and incentive systems that reward "participatory” behavior by project
personnel.
Redefine NRM activities to reflect rurd producers integrated food security
perspective in which "NRM" and "income generation” are indigtinguishable.
Include credit as a project resource for use by project participants.
Cdlibrate project activitiesto coincidewith Senegd'sagricultural caendar, not
USAID's calendar.
Maintain the participatory process throughout the project cycle rather than
ending it after the problem identification phase. Increase the grassroots-level
stakeholders role as partnersin the participatory NRM process by including
themin dl tasks, especidly the design of grassroots-levd activities and the
management of grassroots-leve activity contracts.
Focus project resources on implementing project activities in current CRs
rather than expanding into new CRs.
Revise the project's CR-level project cycle to reduce time between the
beginning of the planning process and the implementation of village-leve
activities by moving the locus of decisonmaking for grassroots-leve activities
to the CR and grassroots level and by developing easy-access collaborative
activities to complement the participatory process.
Explore connecting with more traditiond direct-link projects that can focus
more project resources at the grassroots level.
Create a USAID-project communication and consultation link to improve
relations.

8.7 Overall Recommendationsto USAID for FutureNRM Activities: L essons

L ear ned

%

%

%

%

Design NRM projects with aten-year time horizon.

USAID should develop astandardized " participation checkligt," whichit would use
to conduct regular customer satisfaction surveyswith project participantsto ensure
that putative participatory projects are actually participatory.

USAID should establish a coherent project policy environment that promotes
individud initiative, while respecting the project's limitations.

USAID should embed democracy and governance activitieswithin larger, service
delivery projects.

USAID should develop aMission-leve policy concerning Government of Senegd
involvement in projects, to which projects must adhere.
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1 USAID'sactivitiesfunded under the Mission'sold SO2 and planned SO1 and
SO2 need to be integrated to increase project impacts and sustainability.

. Promote the legal standing of locd language contracts.

% Promote the status of loca representative bodies (subcommittee and federations)
such as GIEs

. Promote the creation of private sector service providersto support rural development
activities.
8.8 An Example of a Successful Community-Based Pr oject
Jg-Jamisalocal association dedicated to rurd deveopment in the Fissd Rura Community in the Mbour
region. The association has been in existence since 1974 and has funding support from Oxfam for avariety

of activitiesit has undertaken.

Jg-Jamcompleted areforestation project in 1994 that was not successful. Jg-Jam staff conducted aneeds
andysswith locd rurd producers. Their findings included the following:

. Generd awareness exised on the causes and consequences of environmental
degradation.

. Rurd producers wanted to do something to improve soil fertility.

. Traditional reforestation gpproaches were not appreciated by villagers.

. Protection of natural regeneration, especialy kadds, seemed feasible.

Jg-Jam, in collaboration withvillage asociations, helped organize aschemefor village-leve protection of
natura regeneration. Jg-Jam helped create an auxiliary force of "forest guards' to whom the Forest Service
has ceded the right to levy finesfor illega cutting of kadds. Now, "auxiliaries' operatein thirty-onevillages
and are paid 2,500 FCFA monthly. The size and importance of fines hasincreased from 3,000 FCFA to
30,000 FCFA with auxiliaries remanding severd people to the Forest Servicefor jail sentencesin Mbour
for threemonths. In addition, Jg-Jam useditsrura radio system to broadcast information about how kadds
wereto be protected by thevillagesand why thelocal associationsfelt the need to undertake this operation.

Informantsindicate that their efforts have not only led to astrong regeneration of kadds but that the CR of
Fissel has more rain because of the kadds. Whereas the first claim was verified and the second one could
not be, it isimportant to note that local people were now linking the presence of treesin their area with
positive environmenta impacts, which is a refreshing change from the usudly onerous task of having to
interview rurd producers about the negative impacts on their lives brought on by the albsence of trees.
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Results from an annua investment of $1,860° in afour-year period include:

A visble increase of kadds at the CR leve in Fissdl with attendant increased
agriculturd productivity in thirty-one villages

Improved links between rurd producers and the Forest Service (the latter has come
to be viewed as a partner in development)

Decentrdized governance in action with benefits accruing to rurd producers

A NRM successthat is entirely due to locd efforts.

The activity hasmany of the characteristics of aparticipatory NRM intervention planned by rurd producers
for rurd producers. Assuchitis:

Low cost

Low risk (no opportunity costs)

Promotes food security

Based on rurd producers priorities

Technicaly and operationdly feasible given rurd producers condraints.

% Whichislessthan theinvestment required for a 1-hectare monoculture woodlot.
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9.0 KAP Results

9.1 TheKAP Household Surveys

To track changes in the use of NRM practices and the context for improving NRM, USAID/Senegdl
funded a series of knowledge, attitudes, and practices surveysin 1992, 1994, 1996, and 1998. The KAP
urveys were intended to contribute to understanding the relationship between USAID's programmetic
activitiesin the sector and theimpacts of those programs on the behavior of rura producers. Aspart of the
SO2 impact assessment, the IRG team was asked to assst in generating sound information from the 1998
KAP survey and to review the combined results from the four KAP surveys. One of the leading objectives
of the IRG team review wasto "identify, where possible, the causes, reasons, purposes, and logic for use
and nonuse of improved AG/NR practices and technologies.'®

Theinitid 1992 KAP survey included 1,377 households in the four regions of the target zone of Fatick,
Kaolack, Tambacounda, and Kolda. The 1994 KAP survey included 2,006 households within the target
zone, whereas the 1996 KAP survey included only 702. Although earlier KAP surveysincluded samples
in Zuiguinchor, this region was excluded from the 1998 KAP survey for security reasons. Survey sample
selection occurred in late November 1998. Field testing of the survey questionnaires was executed soon
after; the actua 1998 survey was conducted from December 20, 1998 through early January 1999.

The 1998 KAP survey objectives included the following:

. Generate accurate estimates of NRM technology adoption levels

. Allow estimates of factors distinguishing adopters and nonadopters of NRM technology
. Generae time series data on "common househol ds'

. Include questionnaires for household heads, leading women, and villages

. Enable comparisons with earlier KAP surveys

. Include households in the target zone of southern Senegal

. Use dluster sampling.

Another important aspect of the IRG team's respongbilities was to collaborate closdy with the local
contractor, SENAGROSOL-CONSULT, in designing, implementing, and eva uating information from the
1998 KAP survey.

As was documented in the section on the find report of the Naturd Resource Management "Limited
Scope” Impact Assessment Report, over the years, a series of problems have arisen on the choice of
indicators to monitor changes, theinterview questions used in the KAP surveys, the coding and storage of

2 International Resources Group, SO2, Terms of Reference, page 5.
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the datafiles, and the analysis and reporting of KAPresults®. A number of survey and related information
management issues aso arose during implementation of the 1998 KAP survey, including the following:

. Temporary migration of household heads

. Problemsin identifying and studying "common households'

. Inconsstency of technology definitions during the period of the four KAP surveys
. Problemsin data archiving and data entry procedures from earlier surveys

. Methodology of asking households about NRM adoption

. Vaiabletiming of the KAP surveys

. Length of survey questionnaires.

The relative importance and Sgnificance of theseissuesis discussed morefully in volume 3. Volume 3 dso
includes an in-depth analysis of changes in the adoption levels of NRM practices in the period 1992-98
udng data from the four KAP surveys conducted in the period 1992-98. Information is presented
concerning adoption levels of mgor NRM technologies, including those technologies adopted and used
by individual households and those adopted and used by communities.

9.2 KAP Survey Results: Changesin Adoption of NRM Practices

Greater importance is given to what is defined as "leading” household NRM technologies, wheress less
emphags is placed on "context” NRM technologies. "Leading” technologies are those for which adoption
levds may plausbly have been effected by the programmatic activities of USAID during the period.
Included in this group are windbreeks, live fencing, tree planting, aley cropping, composting, eroson
control dikes, antisalt dikes, tied ridges, retaining dikes, and improved stoves®

"Context" technologies, in contrast, are those technologies for which changes in levels of adoption are
presumed to occur more or lessindependently of USAID's programmiatic activities. Included in this set of
technologies are fdlowing, use of manure, use of chemicd fertilizer, use of agriculturd chemicas and
pesticides, and crop rotation. Most of these practices have been known and used for decades. Changes
in their adoption levels generdly have more to do with macroeconomic conditions and trends exogenous
to the technology dissemination work with which USAID has beeninvolved in that period than it doeswith
USAID's contributions.

%0 See section 5, “Information Management System,” in the EPIQ report by Kjell Christopherson and others.
USAID/Senegal Natural Resources Management “Limited Scope” Impact Assessment Report, May, 1998.

81 The corresponding French terms used in the 1998 questionnaire are brise vent, haie vive,

boisement/vergers, culture en bande, compostage, diguettes anti erosives, digue antisel, billonage
cloisonné, digue de retenue, and, foyer amélioré.
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Using point estimates of adoption levels derived from the KAP surveys for the years 1994, 1996, and
1998, the assessment team looked a NRM technology adoption changes at the household level for the
period 1994 to 1998. This andysis reveded the following:

Evidence from the KAP data strongly suggests that NRM technology adoption has
increased throughout the USAID target zone during the period 1992-98. These
increases have not been confined to one particular region or one particular type of
technology, but rather are evident across many different types of technology and al of
the four regions.

NRM technologiesfor managing water have shown consistent, dthough not dramatic,
increasesin adoption levels. Virtudly no househol dswere measured using anti-eroson
dikesin 1994, whereas, by 1996, 5 percent and, by 1998, 14 percent of households
were using them. Thisissmilar to tied ridges, whose use by households rose by only
4 percent in 1994 to 10 percent in 1998.

Live fencing, a technology promoted throughout the regions by USAID-supported
programs, tripled in use from 6 percent of al rurd householdsin 1994 to 18 percent
in 1998. Nine percent of rural households used composting in 1994, and that figure
nearly doubled by 1998 to 16 percent. Windbreaks, used by 8 percent of rurd
householdsin the target zone in 1994, increased in useto 15 percent in 1994, thenfdll
to 11 percent in 1998.

Interms of regiond differencesin NRM adoption during the period 1994-99, three
of the four regionsin USAID's target zone—Kaolack, Kolda, and Fatick—showed
increases in NRM technology adoption levels throughout the period, whereas
one—Tambacounda—did not. The relative Size of these increases was most notable
in Kolda, dthough it isin Fatick and Kaolack that the consistency of NRM adoption
increase was most evident.

The most rapid and broadly based increases in NRM adoption can be found in the
Koldaregion and in scattered arrondissements in the Kaolack and Fatick regions.
The concentrated growth of numbers of technologies adopted by households in the
Kolda region might be explained by the migration to that region of farmers from other
areas of the country bringing technol ogieswith them—inthiscaseepecidly Wolof and
Serer farmers from the Sine-Saloum.

In addition to this overall regiond trend analys's, anumber of additiona observations can be made about
NRM adoption changes. These are asfollows:

Increased use of improved seed. Evidence from the KAP surveys suggests that
increases in the use of improved seed have been highest in Kaolack, where use rose
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from 41 percent in 1994 to 65 percent in 1998, and Tambacounda, where use rose
from 25 percent in 1994 to 40 percent in 1998.

. Tree planting, in many forms, is on the rise. Evidence from the 1994 to 1998
period isquite conclusivein showing increased tree planting by rurd households—one
of the mgjor targets of USAID support in the period. A number of different NRM
technologies surveyed in the KAP surveys capture these changes, including
windbreaks, field tree planting, and plantations and orchards. In each of the four
regions surveyed, the proportion of households having planted trees rose from
somewhere under 16 percent in 1994 to morethan 30 percent in 1998; the actud level
of increase was largest in Kolda.

. Compostingisontherise, but variesfromrecommended approaches. Target zone
datistics on composting changes show an increasein adoption from 9 percent in 1994
to 16 percent in 1998. In response to the emphasis put on composting by USAID,
GOS, and other NGO/donor programs, adoption levels of this technology appear to
be increasing.

Prior to 1998, the KAP surveysdid not include questions posed directly to the village members about the
use of community-based NRM activities. As part of the 1998 KAP survey, aset of questionswasdirected
to leaders in the village, generdly with multiple members of the village present to answer the questions.
Village members were asked to answer questions about what NRM activitiesthey currently undertake as
acommunity.

The most common community-based NRM activity is the planting of village woodlots. Across the target
zone, morethan athird of the villagesidentified thisas one of the NRM activitiesthat they undertook. After
the planting of village woodlots, the next most common community activities are those related to fire
managemen.

9.3 Evolution of Conditions for NRM

The KAP andysis dso looked at the evolution of conditions for NRM during the period 1992 to 1998,
induding an examination of changesin the delivery of NRM services by service providers. The services
examinedinclude (a) extension servicesfor NRM technology transfer, (b) support intheresolution of NRM
conflicts, and (c) financing of NRM activities by the rural council or other rurd actors. The andysis dso
explored the changing conditions for NRM through avariety of lenses, including () changesin housshold
perception of their well-being aswell astheir perceived congtraints and opportunities, (b) changesin how
househol ds use products from the forest or how househol ds perceive changesin accessto capital and land
during the period, (c) how households percelve some of the changes in laws and codes that have been
supported by USAID, as wdl as (d) changes in the use of animd traction, anima ownership, and farm
equipment during the period.
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During the period of USAID's investment in the target zone, an increasing number of rura households
attended NRM or agricultura extenson meetings in each of the mgor regions, the number of households
attending such meetings rose from 47 percent of al households in 1992 to 53 percent in 1998.

About onefifth of villagesin the target zone perceive the rurd council as having an important role to play
in managing naturd resources or resolving conflicts concerning them. Data from the 1998 survey indicate
that many more villages look to the village chief or other inditutions to assist in managing community
resources and resource conflicts. With respect to rural financing, only 11 percent of villages had received
any financing from the rura council. In cases in which financing was received by communities, they were
more likely to use it for creating or expanding village woodlats (thirty out of seventy villages responding)
thanany other NRM activity. Although NRM project financingisrelaively well dispersed around thetarget
zone, rurd council financing is generdly bunched in the western part of the zone.

In 1992 each household was asked whether their "income was better or worse compared with three years
ealier.” Exactly the same question was posed in 1998 about their current income compared with 1995.
Overdl, the statistics from the two surveys suggest that rurd Senegalese incomes are facing a long-term
dedline in the period 1989 to 1998, dthough the proportion of households whose incomes are declining
isdropping. In 1992, 67 percent of ten rural households stated that their income that year was lower than
in1989. Six yearslater, in 1998, morethan haf of the households till stated that their income had dropped
gnce three years earlier, dthough the number of households saying this had fallen from 67 percent to only
58 percent. Househol dsin K oldashowed themost dramaticimprovementsin perceived household income.
There, dthough only 21 percent of households said their income had improved between 1989 and 1992,
34 percent said things had gotten better in the period 1995 to 1998.

Householdsinterviewed intheregionsof Tambacoundaand K oldadid not include environmenta problems
among their top three congtraints. I nstead, each of thosetwo regionsincluded thefollowing three congtraints
as the most serious to them: a lack of infrastructure, problems of hedth, and lack of means of
communication. Although it was not specified in the survey, it gopears from discussons with fied
enumerators that by "infrastructure” and "means of communication,” many rura people were referring to
roads. In the Fatick and Kaolack aress, in contrast, environmenta constraints were noted in the form of
"drought,” "lack of wood," and "poor soils. Comparison of map data suggests again that problems of land
shortage, wood shortage, poor soils, and lack of pasture are relatively lessimportant in the Tambacounda
and Koldaregions compared with problems of outmigration, uncontrolled anima movements, and lack of
potable water. In the Kaolack and Fatick regions, in contrast, a higher proportion of villages ranked
outmigration, wood shortage, and poor soilsasa"serious’ condraint.

In many areas of the world, increased income levels in rural households have been associated with a
decreased reliance on locdly available natural resources. With increases in income and agricultura
intengfication, one can expect rural householdsto rely on purchased energy sources or livestock feed. In
contrast, whereincome level sare declining, households might be expected to rely moreonlocaly avalable
natural resources rather than those purchased in markets. This trend appears to be occurring in the target
zone in Senegd. More households listed more forest products as anong the "most important” in 1998
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compared with 1992. Those households saying that animal feed and fruits and nuts were among the "most
important” products coming from forestsrose by 17 percent and 13 percent respectively during the period.

The 1998 KAP survey provides a clear picture of the differentia access to capital by rurd men and
women. The percentages of men and women who had accessto credit in cash was gpproximately the same
for the target zone; 5 percent of men and 7 percent of women received credit in cash. But the more
common form of receiving credit was far more heavily biased toward men. Across the target zone, 37
percent of men interviewed stated that they had obtained credit elther in cash or in kind, whereasthefigure
for women interviewed was only 17 percent. And this"gender gap" was most stark in the Kaolack region,
precisely where the greatest portion of USAID investment has occurred. There, 52 percent of men
received credit in cash or kind, whereas only 18 percent of women did. Gender differences affect not only
access to capitd, but aso how rurd men and women would like to use that capitd if they wereto obtain
it. In generd, men had agreater diversity of prioritiesfor usng capita; 32 percent of them said they would
use it for livestock, 30 percent for commerce, and 16 percent for agricultura machinery. More than half
of women, however, would prefer to invest in commerce if given the chance; only 21 percent said they
would invest in livestock.

Househol ds throughout the target zone percalive that land markets are becoming increasingly commodified
during the period 1992-98. The proportion of households understanding that they were "free to sdl their
lands' rose from one out of ten rural households in 1992 to one out of four in 1998. In the eastern areas
of Tambacoundaand K olda, thisincreased perception of land transferaility was even more marked, rising
from 8 percent of households in Tambacounda in 1992 to more than a third of households in 1998 and
from 5 percent of households in Koldain 1992 to 20 percent in 1998.

Those householdsat risk of losing their landsemployed two mgjor strategiesfor protecting themselves: they
built fences around the land, and they planted trees on them. Each of these protective strategies were
employed by roughly athird of those a risk of logng land, dthough the tree-planting strategy was much
more common in the eastern portion of the zone (Tambacounda and Kolda). The practice of putting tree
or fence boundaries around parcels asameans of securing them (bandage) appearsto be common where
families are trying to hold onto land for family members who have emigrated from the village but are
expected to return. Such evidence of land securitization makesit clear that NRM technology adoption (in
this case, tree planting) is part of a multi-objective strategy of rura households, in which those objectives
include not only improved resource management but also practical means of protecting land assets from
risk of loss through trade. Indeed, it may bethat the very practice of marking land with trees or fences, as
measured here, would serve as an effective indicator of land insecurity or land conflict.

As part of the 1998 KAP survey, household heads and women leaders were asked about their levels of
awareness of sdlect NRM-related laws and codes. M ost notable about the results concerning awareness
of NRM-related laws and codes is the high level of awareness—at least for men—of the New Forest
Code. That four out of ten rurd households should aready be aware of the "principa dements’ of alaw
that was only promulgated in 1995 suggests both the law's importance and the success of USAID and
GOS efforts to educate the rura populace about it.
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In generd, the proportion of rurd householdsin the target zone owning farm equipment and farm animals
did not change dramaticaly between 1992 and 1998. A number of trends do emerge, however, most
notably, the continuedincreasein ownership of donkeysthroughout the zone and increasesin mechanization
in the Kolda region. In the past two decades, farmers in the Peanut basin have gradudly replaced the
dower ox with the faster horse and donkey, particularly for upland cultivation. Although the KAP survey
did not generate statistics for the proportion of farmers using animd traction, it is generaly accepted that
tractionisused for nearly 100 percent of upland planting. Household studiesfor the region have shown that
one key determinant of farm productivity isthe ownership of animasfor traction, which dlowsthe owners
to get ajump Sart on cultivation of their fieds; those who borrow animas must wait until the owners are
finished.

9.4 Analysis of Reasons for Adoption and Nonadoption of NRM Practices

| dentifying reasons for adoption or nonadoption of NRM technologiesisafocus of the andyssthroughout
the entire SO2 impact assessment report. In the KAP anadyss, the adoption/nonadoption issue was
addressed by applying satistical andyses to the available 1998 KAP data. The analyss included both a
bivariate andyss and a multivariate andyss.

Of the variables included in the bivariate andys's, ecoregion appears to have the most pronounced
association with adoption or nonadoption. Only 18 percent of those in the Eastern Trangtion Region use
NRM, whereas 75 percent do in the Casamance (excluding Zuiguinchor) and 54 percent do in the Shield
Region.

One of the more driking results of the andys's was that those households that had received an extension
Vigt in the previous cropping season were much morelikely to be adopters of NRM technology than those
that had not. "Extenson” as used here, is not limited to government extenson agents, but includes anyone
promoting the use of improved technologies for farming. Of the 23 percent in the sample population that
had someone—trandating directly from the questionnaire—"vist their field the previous season to discuss
the agricultural problems that you have," 68 percent were users of NRM technologies. Among the 77
percent of the sample that had not received such a visit, far fewer (55 percent) used NRM technology.
Such gatistics support the assertion that agricultural and NRM extension, when properly conducted (i.e,
through actua vigtsto farmer'sfidds), can be associated with notably higher levels of NRM adogption.

Households with more adult |aborers were more likely to be users of NRM technologies, in part because
of the labor intengty of many of the NRM technologies. Although households with fewer than nine
working-age adultswere about aslikely to be NRM adopters asthe average, 67 percent of thosewith nine
or more working-age adults were NRM adopters.

Another characterigtic distinguishing NRM adopters from nonadoptersisthe receipt of remittances. Those

househol dsthat claimed to have received more than 25,000 FCFA in the twelve months prior to the survey
were more likely to be adopters of NRM; the percent of NRM adoption in this case was 64 percent. Of
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those househol dsthat had not received morethan 25,000 FCFA inthe previousyear, only 56 percent were
NRM adopters.

A number of variables are notable for not having a significant association with NRM adoption. The team
had hypothesized that those households with large farms, ownership and use of animd traction, and
knowledge of the New Forest Code might be morelikely to adopt NRM. Infact, although larger farmsdo
gppear dightly morelikely to be NRM users, the difference between them and small farms (2 hectares or
less) is minor. Smilarly with animd traction, for which virtudly no difference exists in NRM adoption
between those that own animas for traction (58 percent adopters) and those that do not (57 percent of
adopters). It was assumed that knowledge of the New Forest Code might encourage NRM adoption by
providing greater security to those interested in using tree-based technologies to stabilize or improve
productivity. Aswith the animd traction variable, however, virtudly no difference existed with respect to
adoption for those who knew the Forest Code and those who did not.

Themultivariate andyssreved ed that, other thingsbeing equal, ecoregiond variableshaveagreater impact
on the likelihood of adopting NRM than any of the other varigbles included in the andysis. Even after
controlling for land, labor, and capitd differences, the analyss suggests that households are far more likely
to adopt NRM when living in the Casamance ecoregion than when living in the Eastern Trangtion
ecoregion. Ecoregions are in effect characterized by a combination of land qudity, rainfdl, and generd
ecological conditions. Theimplications of theseresultsareimportant, in that they suggest that ahousehold's
dlocation of economic assets may be less important in determining whether it uses improved natura
resource management practices than the endowment handed to the household smply by virtue of where
itislocated.

Among the four variables over which a household may have greeter control (assuming it is not prepared
to move to another ecoregion), the adult labor and remittance variables go furthest in explaining increases
in adoption of NRM. Households that receive more than FCFA 25,000 per year in remittances, other
things being equd, are consderably more likely to adopt NRM than those households without such
avalable funds. These reaults reflect the redity that investing in NRM requires a significant amount of

capitd.
A number of policy implications for USAID and GOS are raised by these results:

. The importance of capital accessand capital markets should not beignored if USAID
hopes to improve natura resource management.

. The analyss confirms that labor shortages are one of the primary condraints to
increasing NRM adoption and that resol ution of thisconstraint contributesdirectly and
sgnificantly to increasing NRM adoption. Future technology proposals should,
therefore, pay specid attention to thislabor shortage.

. In spite of the apparent declinein land qudity in the Sdoum, the overdl probability of
NRM adoption increasing in that ecoregion and the consequent potentia for NRM
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impacts is higher there than in any other ecoregion in the target zone except the
Casamance. And this result is true even after accounting for land quantity, labor
availability, and capita access differences.

. No conclusive evidence exigts thet directing NRM programsto large rather than smdll
farmers or to traction anima owners rather than nontraction anima owners, will have
any sgnificant impact on changing NRM adoption.

9.5 Conclusions and Recommendations

USAID's KAP surveys during the period 1992-98 provide a unique source of data about changes in
households perceptions and use of NRM technologies. Indeed, few if any Smilar data sets exist in the
Sahd that dlow for both time series and cross-sectiond andlysis over such alarge geographic area and
diverse a population. The KAP survey designersin 1991 created the tool with the objective—among
others—to generate information that would alow analysts to estimate the factors that would contribute to
increadng the likdihood of technology adoption among the target population. Now, seven years after the
firgt survey, such an andysis has become possible and has been completed and included here. The KAP
informationisarich mineof information about NRM changesin Senega and meritsfurther andysisbeyond
what was possble in thisreport. In thisfind section of the report, we draw a number of conclusions and
recommendations from the andysis of KAP data

9.5.1. Changesin Adoption Levelsof NRM Technologies

Between 1992 and 1998, USAID's SO2 program attempted to create the conditions for broadly based
increases in improved NRM technology adoption in the Kaolack, Fatick, Casamance, Kolda, and
Tambacounda regions of Senegal. One of the objectives of the KAP analysis under this SO2 impact
assessment report is to analyze KAP surveys from the years 1992, 1994, 1996, and 1998 to assess
whether NRM adoption had increased or decreased during the period. Notwithstanding a number of
methodological congraints in measuring NRM change with the KAP survey, a series of conclusions can
be drawn about changesin NRM adoption levels during the period.

Throughout the target region analyzed in this SO2 impact assessment, adoption levels of many key NRM
technologies clearly increased during the period 1992 to 1998. L eading these increases were windbreaks,
planting of field trees, improved stoves, live fencing, composting, and a variety of water management
technologies. Anecdota evidence from field visits by the SO2 impact assessment team confirms these
upward trends in technology adoption.

By 1998 one of the key indicators of NRM technology awareness and interest—planting of treesin
fields—was being done by nearly half (43 percent) of rural households. Although many of thesetreeswere
mango or citrus rather than those species more commonly recommended by NRM experts, this level of
active resource management investment is quite high. Use of two other technologies commonly
recommended under NRM programs supported by USAID—Iive fencing and windbreaks—also grew
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during the study period, but did not reach the same levels of proliferation astree planting. In 1998 only 18
percent of farmers were using live fencing, whereas 11 percent were planting windbresks. Water
management technol ogies appeared to increase in use during the target period, but were dtill &t rather low
levels of adoption throughout the zone by 1998. Further study would be required to compare the number
of water management technology adopters to the number of households with land for which water
management technologies would be appropriate in the first place.

Although some upward bias existsin time series comparisons of NRM technol ogy adoption between 1994
and 1998, cross-regional comparisons of adoption levelsgenerated from 1998 KAP datado not suffer the
same biases. The region with the largest levels of NRM technol ogy adoption increaseswas K olda, where
two technologies increased in use by more than 40 percent during the period (asssted regeneration and
fidd tree planting) and five increased by morethan 20 percent (the previoustwo pluswater retention dikes,
anti-erosion dikes, and plantations and orchards). Although some technologies saw large increases in
Kolda, others declined. Included in the list of technologies for which use declined in the period were dley
cropping, nursery techniques, windbreaks, and improved seed.

NRM technology adoption increases were the most consistent and widespread in the Fatick and Kolda
regions, wherevirtudly dl of the"leading" technol ogies measured saw increases during the period of study.
Thesizeof theseincreases, however, wasre atively smaller thanin Kolda. The Tambacoundaregion, which
ismogtly located in the Agricultural Expansion or Eastern Trangtion Ecoregions, saw much lower levels
of technology adoption increases than the other areas of the country.

9.5.2. Evolution of the Conditionsfor NRM Technology Adoption

The KAP andysislooked at a host of variables in addition to technology adoption, most of which were
sel ected to shed light on the conditions for technol ogy adoption and more generdly the conditionsfor rura
household production. A number of conclusions emerge from the andysis

Increased effectivenessin delivery of NRM-related extension messages. KAP evidence suggests that
NRM and agricultural extension services reached more people in 1998 than in 1992 and that the impact
of thisincreased number of vistswas both red and measurable. Included in these "extenson services' was
not only GOS extension agents, but also al NGOs and project personnel, including those supported
directly and indirectly by USAID's program assistance. In 1992, 47 percent of households in the target
zone received NRM/agriculturd extension vidits. This figure had risen to 53 percent by 1998. Further
andyss included in this study suggests that receiving a vidt from an extenson agent was a critica
determining factor in whether or not househol ds adopted NRM. Among those householdsthat did receive
avigt to ther fidds by an extenson agent, 68 percent adopted one of the improved NRM technologies.
In contrast, of those that did not receive avist, only 57 percent adopted NRM. In sum, more households
received extension vidts, and those that did receive them were more likely to adopt NRM.

Continued investmentsin labor-saving farmanimals. A long-term trend toward continued invesment
inlabor-saving farm machinery is apparent in the period 1992—98. Househol ds throughout the target zone
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increased their investmentsin donkeys, whereas K oldaand Tambacoundasaw increased ownership levels
of oxen.

Gender differencesin accessto capital and awareness of laws and codes. To the extent that access
to capital is an important determinant of NRM adoption, women would appear to be at a specia
disadvantage, because the KAP survey shows that women are less likely to receive credit than men.
Programs such as KAED are taking important steps to resolve this congtraint. Smilarly, women are less
likely to be aware of key laws and codes concerning natura resource management than their mae
household counterparts. This gender bias in capital and information access emerges as an important
congtraint to expanded NRM adoption by women.

Extent and concentration of NRM financing by the rural council. The Misson's upcoming
decentraization SO focuses on facilitating the means by which rurd councils can provide financing for
NRM activities. Evidence from the 1998 KAP shows that the basdline vauesfor thisrura council support
are presently quite low. Across the target region, only 11 percent of villages surveyed had received any
financing for NRM from the rurd council. The regionwith the highest proportion of villagesreceiving such
finandng was Fatick (18 percent), whereas the comparable figure in Kolda was only 5 percent. Such
figures suggest an important space for upward expansion of therole of the councils. It dso rasestheissue
of dternative sources of financing for NRM activities and the need to andyze the costs and benefits of
fadilitating additiond financing flows through these mechaniams.

Continuing shortage of labor for rural production. Oneof the persstent mythsof household production
in Senegd isthat asurplusof avalablerurd labor exigts. Although forma sector employment statistics may
support this myth, evidence from informa production in the rura sector and from the KAP analysis here
do not. Statistical analysis of NRM adopters shows that one of the key congtraints to household adoption
iswhether the household has access to sufficient labor. This constraint appears to be more important than
the amount of land a household has available to it and possibly more important than its ability to access
capital. Present and future NRM and environmental programsin Senegd should pay specid heed to this
congraint. A number of successful activities have combined, for example, labor-saving, income-generating
activitieswith NRM practices that do not require heavy amounts of labor during the cropping season.

Continued investment by households in animal traction. In each of the regions of the target zone, the
proportion of households purchasing donkeys and oxen increased during the period 1992-98. Thesetwo
animas, used primarily for animd traction, represent asgnificant cost to the rural household, yet can regp
important [abor-saving rewards. For example, in many other Sahelian countries, increased access to
donkey carts has made it feasble for rura populations to invest more efforts in the congtruction of stone
lines and other erosion control structures and to transport poles, fuelwood, garden crops, and other farm
products to more distant markets more economicaly. Future private sector demand assessments should
pay specid atention to this household investment trend, in particular by paying specia heed to what this
pattern suggests about the importance of the labor congtraint and by what it offersin terms of opportunity
for the increased adoption of NRM and related income-generating practices.
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9.5.3. FactorsAffecting the Likelihood of NRM Technology Adoption

Although many studies have measured adoption levels of NRM technologies in the Sahd, few have used
these data to distinguish between those househol ds that adopt NRM and those that do not. How doesthe
average household that uses improved NRM technologies differ from those that do not? NRM program
development—not to mention program development in other rurad sectors—could benefit from
development of amarket profile of NRM users. Thisreport hasused 1998 KAP datain an effort to create
this market profile and, more generaly, to determine what it is that makes NRM adopters different from
the rest of the rura population.

Overall NRM adopter profile. The rurd Senegalese household that uses NRM will, on average, be
distinguished by anumber of characteristics. Compared withthe averagerura household, it will be(a) more
likely to bein regular touch with extenson workers (of NGOs, government, or other ingtitutions), (b) more
likely to have many (more than nine) adult laborers, (c) more likely to have received regular off-farm
remittances and, (d) more likely to be from ether the Casamance or the Saloum ecoregions.

Fundamental importance of ecoregional endowment. The ecoregiona endowment facing a rura
household contributes more to the likelihood of their adoption of NRM than any other tested variable. All
other things being equd, 77 percent of households in the Casamance ecoregion (excluding Zuiguinchor)
can be expected to use NRM, whereas only 19 percent can be expected to useit in the Eastern Transition
Ecoregion. Giventhesefacts, program plannersworking in the Eastern Trangtion Ecoregionwould bewise
to ask whether the value per dollar spent in trying to increase NRM adoption there isworth it given other
opportunitiesel sewhere. The CBNRM project haspaid attention to theimportance of ecoregions, including
it as an important factor in their KAPs and monitoring and evaluation work. In addition, it isworth noting
that these ecoregions as defined do not necessarily overlap closely with rainfal, which has often been
referred to as a critica determinant of NRM use. Rainfal in the Sloum is not much different from the
Agricultura Expansion Ecoregion, but thelikelihood of NRM adoption isconsiderably different (64 percent
compared with 47 percent). Other factors, such asland use pressures, demographic pressures, and access
to investment capital, labor, and markets, seem to exert a greater influence than rainfal.

Importance of accessto capital via remittances. Both the bivariate and multivariate analyses highlighted
the important link between access of households to remittances of more than FCFA 25,000 and adoption
of NRM technologies. Although remittance declarations are not highly reliable as point estimates, we
believe the categories used for the anadyss are broad enough to reflect a generd difference among
househol ds with access and nonaccessto this capital. What isunclear, of course, isthe causal link between
a household having more accessible capitd and itsinvestment in NRM technologies. Is ahousehold more
likdy to invest in NRM because it has access to capital and because NRM investments require more
capita? Or, is the household with access to remittances also the same household with the connections to
the world beyond the village that dlow it to be more awvare of NRM technol ogies than other househol ds?
Or, are the NRM investments paying off and contributing to increased access to capita ?

Labor and NRM technology adoption. A household with eight or fewer adult [aborersislesslikdy than
the average household to use NRM technologies. But, as the number of adult |aborers rises above eight,
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the likelihood of them using NRM rises rgpidly. Sixty-seven percent of the households with nine or more
adult workers use NRM, whereas between 55 and 57 percent of those households with eight or fewer
laborers use it. This characteristic of NRM technology adopters might also be used in the process of
targeting current and future NRM programs.

Apart fromany specific conclus onsabout which variablesincreasethelikelihood of adoption, the satistical
andyss conducted hererai sestheimportant question of precisely how target popul ationsare defined during
programor project design and el aboration. What are the exact target popul ations of the private sector and
decentraization programs? And what isthe hypothesi zed causal linkage between what those programs do
and the measurable impact they have on changing the behavior of those target populations? The andys's
included here suggests that thinking carefully about the characteristics of subsets of the overal rurd
population can be an important means of enhancing program success. We would recommend that future
USAID programs take the time to look into these characteristics and carefully define the "consumer
profiles’ of the target populations they hope to change or affect.

9.5.4. Design and Implementation of the KAP Surveys and Linkages to Environmental
Monitoring

A number of lessons emerged from this sudy about the way in which KAP surveys and environmental
monitoring tools can and should be used by USAID. Key conclusions and recommendations are
summarized here:

Correlation between program size and long-termimpact monitoring with KAP surveys. Each of the
KAP surveys of 1992, 1994, 1996, and 1998 cost between US$50,000 and US$80,000 to implement
and andyze. In four years, arough estimate of the cost of implementing the four KAP surveys would,
therefore, be around US$300,000. To this should be added some portion of the environmenta monitoring
program of the CSE and USGS, which was to contribute information necessary to track the impact of
USAID'sNRM portfolio. Evenincluding the cost of the CSE/USGS program, USAID'stotd commitment
to impact monitoring is<till lower than 5 percent of the SO2 program, the standard level included in World
Bank guiddines. In sum, the resources dedicated to the KAP surveys have not been sufficient to design
and implement surveys with the precison and quality required to track SO2 on a sustained basis. The
gpecific funding congdraint applies not so much to the implementation of surveys on the ground, but rather
to their design. In each of the KAP surveys, the following areas have not been given sufficient attention or
resources. sampledesign, integration of sampling gpproach with other surveys, questionnairedesign, spatiad
aspectsof thesurvey, intended survey outputs, computer summary systems, datastorage strategy, and data
andyss and reporting.

Linkages between KAP survey information and the long-term environmental monitoring program
have been lacking. Prior to the 1998 KAP survey, the KAP process was little integrated with the
environmental monitoring work under the CSE/USGS project. The outcome from the lack of integration
is evident. It has been difficult for the CSE/USGS expertsto gain accessto KAP datafrom earlier years.
KAP surveys have not included spatid coding on questionnaires, and sampling approaches were designed
without regard to spatiad issues. Issues covered inthe KAP surveysdo not directly link with the datalayers
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in CSE/USGS maps. In spite of incompatibilities, however, the potentid for linking theexisting KAP data
series on households with spatia information is real and should be pursued further. Concentrations of
high-probability NRM adopters might be mapped, as could avariety of other NRM characteristics. USGS
work on GIS software training should be extended to the designers and implementers of future
socioeconomic surveys. Experts from USGS and McGill University might be engaged to deepen the
andytica work they undertook to begin linking KAP survey datawith spatia information.

Linkages between household KAP monitoring conducted by different SO2 projects. USAID has
encouraged its programs to invest in proper and consistent monitoring of NRM impacts and conditions.
Many good examples of this work exist, the most notable being the monitoring work of the CBNRM
project and the KAED project. But in spite of these good individud efforts, the SO2 has suffered from a
lack of overdl coordination in these project-level impact-monitoring efforts. One of the issues of greatest
interest to the Mission was the ability to compare the impacts of the SO2 program in areas in which one
of its projects was active to another comparable area in which the SO2 was not active. But two mgor
obstacles have made this type of comparison difficult. First, no sysematic effort was made to identify the
precise areasin which each of the SO2 projectswas activein villages. Without these mapsor, at leest, lists
of villages where SO2-funded programs were active, it is difficult to create a "with" and "without" set of
villages or households to survey. Second, project surveysgenerdly focused only on villagesin which those
projects were active without surveying another set of villages in which the project had no activities at dl.
USAID, initsroleascoordinator of the program, might have dedi cated more resourcesto the coordination
of these project-based monitoring efforts. In the future, greater effort should be devoted to integrating a
range of survey and monitoring toolsto gather the full range of socioeconomic and biophysica information
needed to monitor the evolving context for NRM program investment as well as the impacts of these
programs and the ways and means to optimize those impacts and improve program management.

9.5.5. Assessing the Impact of USAID's SO2 in the Period 199298

USAID was among the mgor financia supporters of NRM technology development and diffuson in the
target zonein the period 1992 to 1998. During this period, available KAP evidence suggeststhat adoption
of NRM technologiesincreased. Direct and scientifically proven attribution of theseincreasesto USAID's
assstanceisnot possiblein light of the measurement issues addressed above. At the sametime, two mgjor
reasons exig for thinking that USAID's assstance played a role in the technology expansion during the
period. Fird, available evidence on NRM adoption highlights the importance of extension to the adoption
process. Those who had received extenson visits were considerably more likely to adopt NRM
technol ogies than those who had not. USAID's program supported both field visits (through such projects
asKAED, SRP, and Rodale) and the devel opment of technol ogiesthat would be gppropriatefor extension
dissemination (such as natura resource-based agricultura research and Rodae). In short, USAID places
specia emphasison getting out and meeting with rural househol dsto devel op, adapt, and disseminate NRM
messages and technol ogies; those househol dsweremuch morelikely to adopt NRM than other househol ds.
A second reason for thinking that USAID's SO2 contributed to anincreasein NRM use during the period
isthe substantial scope of the SO2 program and size of USAID investment compared with other programs
and donors. One might argue that, without the involvement of USAID during the period, the level of
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knowledge about NRM in public and private research and extension networks may not have increased as
rapidly asit did.

9.5.6. Implications of the KAP Analysisfor Current and Future USAID Programs

Taken together with the contextua information and other data reported in the overal SO2 assessment
report (including the "Limited Scope" Impact Assessment Report [May 1998]) and Volumes 1 and 2 of
this full impact assessment report), the information and andyssincluded in thisK AP anadyssisvery ussful
to USAID's upcoming decentralization and private sector programs, becauseit provides an understanding
of the dynamics of rura production and a snapshot of the rurd sector in 1998. The information that is
epecidly pertinent to the decentrdization program conssts of rura council financing of NRM activities,
knowledge levels of the rurd population concerning key laws and codes, perceptions about which rura
inditutions are responsible for conflict resolution, and the extent and types of community-based NRM
activities. The private sector program will mogt likely have even more to gain from this andyds than the
decentrdization program. Initseffortsto broaden market bility intherurd sector, the private sector
program could benefit from information about the following issues market penetration of select
technologies, gender-disaggregated data on access to capital markets, and ownership levels of key
household productive assets (especidly farm equipment, farm animals, availableland, and availablelabor).

One areaof particular importanceisthe use of forest products from common lands. The evidenceisstrong
that the economic or social importance of common area forests to rural householdsis greater now
than it was only seven years ago. This increased importance suggests that organization of communities
around initiativesto protect tree cover and managetheremaining areas of nationa forest may be morelikely
to meet with success now, a concluson with implications for the new SO2 on decentrdization. The
evidence here a'so makesiit clear that enhancing certain private sector market opportunities—such asfor
frut and nut sdes, honey collection and sde, and animd feed and fattening—may have immediate
repercussions for common area resource conservation. Future SO1 activities, therefore, will need to pay
gpecia attention to ensure that the products targeted for increased sales and distribution are gathered and
produced in away that is consstent with common area resource conservation.

Thisanadyss dso contributes to USAID's new programs by providing input into the methodologica issues
concerning how new programs can learn from the monitoring efforts of the past, particularly through the
use of large-scde household surveys. Because both of the new programs are being launched at
gpproximately the sametime, it may bewisetoinclude acore basdline survey insrument on therura sector
that could serve as a point of departure. Design of such an instrument would have much to gain from the
lessons learned from the 1992-98 KAP surveys and would be able to borrow significantly from select
elements of those surveys. The leading lesson to take into account in any effort to create a new basdine
survey isto spend more time and money on the following issues:

. On sample design and sample sdlection, ensure statistical and methodological

consistency with environmental monitoring surveys, other KAP and project
surveys, and demographic and health surveys.
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Make use of past lessons learned and data in design of future surveys. Those
involved in past USAID-funded surveys should be consulted in the design of future
surveys, even if they are not to play any role in survey execution.

Develop local capacity and support local participation in the survey process.
Make provisions for involving stakeholders in the survey design and in the
discussion and analysis of survey results

On quedtionnaire design and testing, develop detailed trandations of the
guestionnaire, at least for key words, into loca languages. Catdogue and fidd test
gpecific definitions of concepts. Ensure that al questionsincluded in the questionnaire
will be utilized in the find andyss

Develop small software procedures for data management, analysis, and report
production.

Ensurethat the surveysrespond to the programmanagement needsof the
implementing agencies and program beneficiaries and are not simply
driven by the needsof reporting to U SAI D/Washington. Thiswill promote
greater local ownership and increased attention to the usefulnessand quality
of the results.

Ensure that the survey data are well managed and accessible to interested
parties and that the survey results are disseminated in an appropriate manner.
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10.0 LessonsLearned

10.1 Specific Lessons L earned

The following are some specific lessons learned in the course of thisimpact assessment:

%

The results of narrowly focused programs tend to be necessary but not sufficient to
increase agricultura production and rural incomesin the absence of basicrura services
(input supply, marketing, transportation, credit, and extension services), which are
among the enabling conditions for a productive and profitable agricultura sector.
The adoption of NRM practices and investment in maintaining the natura resource
base will primarily be accepted by rural populationswhen linked to helping sustain an
income stream (rationale) and can beat least partialy supported by that income stream
(means). NRM practices should be introduced in the context of income-generating
activities, whereby the NRM practices will contribute to sustaining and improving the
income generated (KAED, CBNRM, SZWM, Winrock, and the Rodde Ingtitute).
Unlessdemocracy and governance activities are focused on improving some concrete
agpect in the life of loca populations, they run the risk of not attracting the dedication
and commitment of stakeholders, without which the governance innovations may not
survive the end of the program.
NRM programs, in genera, and CBNRM, in particular, need to develop asystem that
prioritizes interventions in amanner o that obtaining some "quick victories' becomes
part of the implementation plan.
Rurd groups, GIEs, and co-opsin Senegd are rdliable and viable business partners
who do not consider aloan agift and whowork hard to maintain their creditworthiness
(KAED).

Trainingmembersto understand principlesof accounting and financid management

goes along way toward hel ping ensure accountability and transparency.
Loca groups and co-ops can establish enterprises that profitably provide basic rurd
services among other profit-oriented activities, provided that they have access to
cgpital and training in functiond literacy and financia management (KAED and other
NGOs).
Women's groups have demongtrated the capacity to manage small enterprises and
both bank credit and internd revolving credit funds. Individua women have
demondtrated competency as representatives of civil society and as officers of
businesses.
This demonstrated economic clout and persona capacity is beginning to change
perceptions and attitudes about women at the local level.
NRM ectivities, particularly those related to tree planting, have resulted in women
gaining access to land both as common (group) and individud fields and receiving
certificates of use rights from the CR.
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% Access to land has helped women generate income or capitd to finance other
activities, particularly revolving credit.

10.2 Considerationsfor SO1 and SO2 Programming

Theimpact assessment team bdievesthat potentid existsfor Sgnificant synergy among activitiesinthe new
SO1 (private sector) and SO2 (democracy and governance). This belief is based particularly on the
andysis of the KAED and CBNRM programs and on the potentid interaction of programs adopting the
better aspects of these two programs.

Achieving both improved management of the physicd territory that makes up a subzone and economic
growthwithin that subzoneislikely to require amore intengve interaction and investment than is foreseen
in the CBNRM subprojects. The subproject plans outline the need for some fairly ambitious investments
in the protection of the natura physca environment including eroson control, development and
conservation of smdl valeys, development and conservation of ponds, pasture improvement, improved
livestock production, and improved soil fertility. These activities are mapped and planned at the subzone
leve, but to the extent possible will be executed by individuals. CBNRM is attempting to implement them
through federations/promoters in which each GIE, professond association, and village association in the
subzone are members. These federations will have primary responsibility for the execution of these
subprojects under the supervison of the NRMC and CERP. It will be interesting to see if CBNRM
succeeds in establishing a system that plans globdly but acts individualy and whether the aggregetion of
group and individua activities achieves the subzone-wide plan.

The economic growth activities are thinly spread. For example, in a subzone that has eeven villages and
afew hundred families, the plansonly call for asingle 1-hectare garden, ten head of cattle for fattening, one
input supply store, and asmdl nursery. Although someor even dl of these might be group activities, so that
entire associations benefit from an increased source of income, typically more associations exist than
income-generating activities planned for the subzone. Furthermore, little investment and support for the
associations themsaveswill occur. To date, CRsrardly have morethan onefunctiond literacy program per
zone, S0 many subzones will not even have aloca functiond literacy program that associations and village
groups can access. Some management training will be provided to the federations/promoters beginning in
1999, but this probably will not impact more than asingle member per GIE or locd association. Although
thisisabeginning, it isnot likely to be sufficient to turn these GIEs or locd associdionsinto viable busness
entities that can successfully undertake income-generating activitieson their own. It dso isnot evident that
CBNRM can or will invest in association-specific activities or help arrange access to credit so they can
financether own activities. In addition, a plan does not appear to exist on how different associations could
undertake different activities so the subzone ends up with a range of services and income-generating
opportunities and each association hasaclientd e sufficiently largeto dlow itsactivity to become profitable.
The opportunity existsto add thistype of economic development planning to the LUMPs, which now focus
predominantly on the physica environment and land use, so that they result in a more complete regiond
plan.
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But CBNRM (or aCBNRM- oriented SO2 program) has neither the personnel nor the funding necessary
to providetraining and mentoring at theleve of local GIEsand associationsnor aprogramto providethose
groups with accessto credit. Thisiswhereit would be useful to have the support of an SO1-type program
that was oriented toward working directly with these groups, providing training in functiond literacy,
numeracy, and financia management, facilitating accessto credit, and having accessto additiona resources
to implement the program. Given that a number of the GIEs and associaionsin asmdl cluster of villages
are likely to be overlapping, some economies of scale should be achieved by doing somejoint training for
groupsin close geographic proximity. It should dso be useful for saverd groupsin close proximity to target
their primary enterprises so that they provide arange of servicesfor the combined population of members.
With limited resources and where villages and hamlets are in close proximity, providing accessto agran
mill, an input supply store and a grain and peanut marketing enterprise would be more beneficia to the
communities than three grain mills. An SO1-type program may be the best placed to support and mentor
the development of such enterprises; however, PRA work and interaction with the types of representative
structures devel oped by a CBNRM/SO2-type program would be hel pful in planning these enterprisesand
organizing them in loca dusgters. Many opportunitieswould exist for the two types of programsto interact
and help serve the needs of the other, providing synergy.

A CBNRM/SO2-type activity might initiate discusson of separate enterprises serving a smdl cluster of
villages and identify some potentid targets of opportunity during a PRA type activity. Entered in the
modified LUMPSregiond plans, this would provide an dement addressing economic development and
some broad guidelines to help orient an SO1-type activity. The establishment of such enterprises would
provide some economic development content to the regiond plans. If well planned, KAED experience
demondtrates that village and professona associations can provide the basis for functionad and dynamic
GlEs and local co-ops that operate profitable enterprises, some of which provide basic servicesto locd
producers and residents. In addition, the successful KAED GIES have used the capital generated in part
to provide revolving credit funds that members can access. These smdl individud loans, such asthoseto
the GIEs, have high repayment rates and demondirate direct benefits to sgnificant numbers of familiesand
individuds Thisis aroute to people-level benefits, which an SO2 program focusing on management of
natura resources a the communa/CR level has difficulty ng.

SO1-type activitieswould provide abase of trained people and better performing GIES/loca associations
to contributeto the representative structure devel oped by an SO2-typeactivity. AsGIEs/locd associations
develop trangparency and accountability and use democratic procedures, they will contribute directly to
severd SO2 objectives, including a change in the norms by which locd indtitutions operate and improved
governanceat thelocd leve. Asin KAED, an SO1 program would likely facilitate accessto credit through
use of a credit guarantee fund, as well as by providing support to financia inditutions for the preparation
and processing of the gpplications, which inturn resultsin support to hel p GIEs prepare credit gpplications.
By supporting anumber of geographical clustersand/or GIES/loca associationswithin asubzone, the SO1
program would build a program that impacts a critica mass of rura producers and residents in each
subzone where it operates.

A new SO1 program should provide GIEs or village groups with more input into the choice of the
enterprise and the types of investments that will be made. They should aso take alarger role in managing
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procurement of commodities and contracting services than was dlowed in KAED to gain experience in
these areas, which are important to the continuity and sustainability of the enterprises. It should also test
the option of using both paid field Saff and locd-level facilitators. KAED demondrated the effectiveness
of pad field staff and Winrock has demongtrated the importance of training locd facilitators who remain
in atarget area after the program comes to an end. The combination of the two provides the promise that
paid gaff serve asthe motors of program activity, whilelocd facilitators hel p provide better understanding
of the population and improved sustainability of program-initiated activities.

10.3 Opportunitiesfor NRM programming in Senegal®

NRM programming in Senegdl could be improved in anumber of areas to address the degradetion of the
natura resource base. Rainfall has continued to decline for severd decades and thereislittle that anyone
can do about that. Many other areas of activity must be undertaken in a manner that takes this declining
ranfal into account.

As dated in the specific lessons learned stated above, many aspects of NRM are most likely to be
successful if they are undertaken hand in hand with activities oriented toward economic growth. Many
NRM practices have the best chance of being adopted when they support and enhance income-producing
activities, which in turn provide a portion of the means to invest in those practices. Thisimpliesthat some
of the basic needs for improved NRM are the same as those needed for a dynamic and productive
agricultura sector and economic growth in the sector. Among those needs arethe availability of basic rurd
sarvices such as input supply, credit, marketing, transport, and access to information about improved
technologies. Experience in other countries indicates that access to adequate agricultural research and
extenson are prerequisites to increasing agriculturd development. This does not mean to imply that the
Senegalese Government should return to providing al of these services. Yet experience esewhere
demonstratesthat adoption of new technologies, agriculturd development, and increased rural incomesare
not likely to be part of the future, unless a rdaively adequate level of such sarvicesis available to rurd
producers from some source. If macroeconomic conditions do not favor the commercid private sector
providing such services, then perhaps programming needs to explore the possibility of providing such
sarvices a the locdl leve through GIES, independent loca co-ops, and so on. Unless the conditions for
economic growth, and particularly rura development are established, it seems that it will be difficult to
facilitate widespread adoption of important NRM practices. NRM activities are a necessary complement
to thebasicsof agricultural development; they arenot necessarily asubstitutefor thosebasics®. In the pat,
however, the bascs often did not include much concern for long-term sustainability, nor for insuring that
proposed activitiesweretechnically, economicaly, and sociadly acceptabletorura producersand residents.

%2 This presentation knowningly neglects the Senegal River Valley, which for the most part is located
outside USAID/Senegal’ s zone of reliable rainfall.

% Note that, recently, both John Mellor (1998) and Carl Eicher (1999) have written articles on the need to

return to basics to achieve development objectivesin Africaand reinforce different elements of the thesis
presented here.
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The NRM activities need to be integrated with economic growth activitiesto help insure that the economic
growthectivities areimplemented in amanner thet is sustainable in the long run and responds to the needs,
desires and resource congtraints of the rura population.

One of those basics is a reasonably functiona and adequate agricultura research and extenson system.
Both agriculturd research and agricultural extenson seem not to be very functiond in Senegd. The
Senegalese government eliminated or greetly reduced the scope of most of the regiona development
organizations, that once provided extension services (aswdl asinput ddlivery, credit, and some marketing)
to most rura producers. The World Bank began aNational Agricultural Extension Project (Projet Nationd
de Vulgarisation Agricole), but did not expand the project beyond the pilot phase. ISRA has managed to
resst both USAID and World Bank efforts to make it a reasonably effective agricultural research
organization. With these basic serviceslacking or in disarray, it isdifficult to imagine Senegd making repid
progress toward increased agricultura production and productivity and increased rura incomes, or on the
NRM activities that would help support them.

The lack of dynamic agricultura research and extenson programs have more direct consegquences for
NRM eactivities. With regard to research, the lack of a compost technology acceptable to farmers has
already been mentioned. Composting isoneof themost important typesof NRM technol ogy that addresses
soil fertility and agriculturd productivity at the sametime. Although numerous attempts have been madeto
introduce composting in cemented pits, this seemsto have been soundly rejected by farmers, yet NRBAR
and ISRA did not complete the adaptive research cycle to find an acceptable dternative. Farmers are
happy to adopt the cemented pits when someone elseis paying for it, but rarely do farmers decide to pay
for it themsdlves. In the absence of acomposting technology that has proved technicaly, economicaly, and
socidly acceptable to farmers, no composting technology exigts thet is gppropriate for extenson to rurd
producers. That isasad state of affairsgiven the potentia that composting holdsfor improving both the soil
resource and its productivity.

Wind erosion is undoubtedly one of the greatest causes of land and soil degradation and declining
agricultura productivity. Declining rainfall trends exacerbate this problem. Increased vegetative cover,
particularly in the form of field trees and even more specificdly in the form of nitrogen-fixing leguminous
trees such as Acaciaabida, is one of the most promising technologies for limiting this degradetion. The
acacia parkland areain the Thies Region demonstrates the capacity to limit degradation and improve crop
yidds. Acaciadbidaisdifficult to grow from seed and survival rates of seedlings are poor. The chance of
success is much better when the acacia regenerates naturaly, and feeding the pods and seedsto livestock
greetly improvesthe chances of germination. Although anumber of NGO and smdl projectsare promoting
this proven practice, no broadly based extension system exists to promote and support thistechnology on
awide scde. Acaciadbidadoes not grow throughout Senegd, so no single solution existsto the problem.
With changesin rainfdl and climate, the extent of its range needs to be tested. Where it does not and will
not grow, natura regeneration of indigenous legumes and multipurpose species should be promoted to
reduce wind erosion and soil degradetion. Diffusion of such programs might be donein the context of either
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an agricultura or agroforestry program, but no broadly based extenson programs exist to serve this
function.*

Windbreaks dso have the potentia to be amgor help in the fight againgt soil degradation caused by wind
eroson. However, in the extensve production systems used in most of Senegd, particularly those aress
facingwind erosion, it isdifficult to convince farmersthat windbreaksincrease productivity enoughto offset
the loss of cultivated area necessary to grow the windbreaks. Perhaps the new trend toward demarcating
fidd boundaries with trees provides an opportunity to persuade farmers that some intensification and
systematization of those plantings, particularly where perpendicular to the prevailing winds, can provide
some important additiond benefits for fighting soil degradation.

Senegd badly needs to intensfy agriculturd production on those areas where conditions are naturdly or
can be made conducive to intensive agriculture. EROS/CSE projections indicate that if present trends
continue, every scrap of tillable soil in Senegd will be cultivated by the year 2050, including dl the land set
asidein protected areas. No easy solution, however, exigs for intengfication, particularly in the absence
of adequateranfal. Wherefarmersare uncertain that their cropswill survivelong enough to attain maturity,
it isnearly impossibleto persuade them to invest in productivity-enhancing technologies. If one could break
the cycdle of frequent crop fallures in those areas with somewhat relidble rainfdl with drought-resistant
varieties and/or soil moisture-enhancing techniques, perhaps progress could be made. Those farmerswho
do have the requisite rainfall need access to a series of technologies, each of which increases productivity
and profitability asit is added to the system. But such breskthroughs and adapted techniques are unlikely
in the absence of an effective agriculturd research and extenson program.

A portion of the declinein theuse of fallow, and theincreasein area cultivated may reflect uncertainty about
land tenure. Many farmers seem to be cultivating al of the land they possessin fear that it might be given
to someone d<g, if it isnot cultivated. They are dso uncertain whether the traditiond land tenure rules or
the newer National Domain law (1964) will determine the conditions under which they can maintain the
rightsto their land. Thisis one of the probable causesfor theincrease in field boundary demarcation: tree
planting helps establish land tenure rights under both traditiona rules and the land improvement sections of
the Nationa Domain law. Agricultura intengfication may be hindered in part because farmersfed that they
mugt cultivete every square meter of land to maintain their claim on the land.

Therearedso anumber of programming improvementsthat could be madein theforestry and agroforestry
area. One of the most obvious, aready referred to above would be a much grester emphasis on natura
regenerationin agroforestry activities, wherefeasible, rather than planting trees. The im Jam program costs
less to encourage natural regeneration across an entire CR conssting of thirty-one village territories, than
it costs to produce a single hectare of tree plantation. And based on SRP experience, the planted trees

3 Agricultural programsin the peanut basin made the huge mistake of persuading farmersto eliminate
amost all of the trees and shrubsin their fields with the idea of making it easier to implement mechanized
crop production activities. This has contributed significantly to soil degradation, left few treesto regenerate
naturally, and created an attitude that must be overcome to increase the presence of field trees
substantially.
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often have rather mediocre surviva rates, in addition to substantial costs. Where regeneration occurs
naturdly, the primary cost of increasing tree popul ationsisthetime necessary to mark treesfor preservation
and their potential competitionwith cultivated crops. Few speciesare as cooperative asthe Acaciaa bida,
which loses its leaves during the rainy season in addition to fixing nitrogen in the soil. The Jm Jam
experience and the "seedsfor trees’ program of Winrock and the Peace Corps demondtrate the potential
and minima cogt of natura regeneration gpproaches. Thereplicability, however, of the Jm Jam experience
has not been tested, and the "seedsfor trees' program isjust beginning to test the replicability of the pilot
experiencein an additiond five CRs. Both experiences (and others) need to be tested, studied, and lessons
extracted, to determine how to mount broadly based programs promoting natural regeneration.

Another promising gpproach to heping limit deforestation and declining vegetative cover to protect fragile
soilsisthe use of improved wood-burning cook stoves. Improved cook stoves, both clay and metd, have
demonstrated the capacity to reduce the amount of fuelwood used by 30 to 50 percent, providing either
adggnificant cost reduction for users or reducing the time required for fuelwood collection. The cost of the
clay wood stoves is primarily the effort to get the clay and a couple of hours of work for congtruction. In
addition the improved cook stoves reduce cooking time and the danger of burns, particularly for young
children; in addition, the clay models are particularly easy to construct and repair. NGOs and other
programs have demondtrated thet it is relatively easy to train village women to make their own clay wood
stoves, and that there is a market for the metal wood stove made by artisans aswell. The improved cook
stovesareready for diffusion, but lack program support for widespread dissemination. Given the hundreds
of thousands of families that use wood for cooking, even a conservative savings of 100 kilograms of
fuelwood per year per stove would save the deforestation of thousands of hectares each year. Because
reforestation programs rarely if ever produce even a few thousand hectares a year, the improved cook
stoves have greater potential for helping baance fuewood supply and demand, than do the much more
costly reforestation programs.

Although natura regeneration holds the promise of being able to increase the number of treesin fidd and
pasturdand settings significantly, it too is not asolution for dl Stuations. It isnot avery effective sysem for
establishing boundary demarcation, windbresks, or livefencing and would be arather dow way to develop
awoodl ot where one does not presently exist. Although other promising approaches have been neglected,
there will be a continuing need for agroforestry and reforestation programs involving nurseries and
outplanting of seedlings. The avallability of seedlings, particularly of indigenous species continuesto be one
of the important congtraints to increased tree planting. A number of programs have had mixed successes
edablishing private nurseries, often because they find themsalves trying to sdl seedlings when
government-run nurseries are giving them away. The government-run nurseries typicaly cannot meet the
demand when a program promotestree planting, but they do poison the environment for private nurseries.
Many rura residents would rather wait to see whether they can get free seedlings next year than pay for
seedlings this year, even if the speciesthey prefer is not available and they have the means to pay for the
seedlings. Y, athough this has been obvious for years, the government seems to find it politicaly
unacceptable to stop producing seedlings. Perhaps a compromise would be for government nurseries to
provide seedlingsonly for public works activities, thet is, trees not intended for individud, family, or private
sector ownership and use. This would perhaps help private nurseries to develop the (private sector)
markets they need to be financidly viable from year to year.
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There tends to be ardatively strong demand for fruit tree seedlings in most areas with adequate rainfall.
Y e, the improved grafted varieties tend to be available primarily around the mgor urban centers. Private
nursery operators would benefit sgnificantly from training in grafting techniques and access to the plant
stock for producing grafted seedlings. In addition the avallability of seeds for many indigenous species
seems to be limited. It would be interesting to develop a program, either public or private, to supply such
seeds, aswell as seed pots and other basic materials to private sector nurseries.

Senegd needsto develop a naturd forest management program that collaborates with loca populations
to manage publicwoodlands, pasturelands, and coastal areas, including protected areas. Most governments
have cometo understand that they do not have the resourcesto protect an areaunlesstheloca population
living near the resources actively participates in their conservation. This typicaly requires alowing loca
populations to dso participate in planning activities for that resource and obtaining some benefits from its
use. Although the entire Sahel used to look to Senegd for leadership in technology and new concepts,
Senegd has become a regiond laggard in many of these areas, including participatory natura forest
management. Such programs provide ameans of hel ping fight fraud and abuse of power, aswell asneglect.
Itishard toimaginethat 2,000 immigrant familieswould havereceived "permisson” to dear land inthe Pata
Forest, if loca communities had been involved in the management and decisonmaking process. Where
long-established conflicts exist between locdl interests and government purpose, participatory resource
management may not be an easy process. But, in most cases with such long-established conflicts, the
resource has dready been destroyed or serioudy degraded to the point that little is left to manage.
Undertaking a difficult process is better than just watching helplesdy as the resources disappesr.

Kolda, and particularly Tambacounda, areamong thefew regions of Senegd that till have significant forest
areas that are not serioudy degraded by human activity. These are the areas that would benefit most from
natural forest management and from intengification of agricultura production. Although their river valeys
have the potentid to support intensve agriculture, the mgority of their land area is margind with
consderable relief, prone to water and soil erosion, and presently protected by extensive forests.
Deforestation, however, will befollowed rapidly by serious soil degradation. Although thetota population
intheseregionsisreatively smadl, the population per hectare of arableland isbeginning to rival thosein the
much more heavily populated peanut basin. It seems likdly that future population growth will quickly lead
to deforestation of margind and erosion-prone s0ils, leading to rapid soil degradation. Senegal needs to
undertake some of the types of programs discussed here to prevent Kolda and Tambacounda from
experiencing adegradation of their natura resource basesthat is as bad or worse than that inflicted on the
peanut basin.

Other areas of Senegd with relief and dope could dso benefit from an intengfication of water and ol
erosion control. Although some fairly substantial soil and water control efforts have been undertaken in
areas such as Kayemor, these techniquesare still not used in many areasthat face serious degradation from
waterborne soil erosion. A number of essentid techniques are known, including use of rock dikes where
rocks are available and use of grass strips, vetiver or tree barriers, live fences, or earth dikeswhere rocks
are not available or the dopes are either shorter or less stegp. Again, the techniques seem to beavailable
for diffusion, but limited dissemination of and support for the use of these techniques occurs. In areesswhere
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rocks are available, they are often found a some distance from where they are needed and transportation
isaggnificant condraint. Theavailability of plant materid isoften congtrains establishment of green barriers.

One of thefew redly impressive reforestation programsin Senegd isthe dune stabilization program through
the Nayesregion and dong the Great Coast. The program originaly began during the Colonid Period, and
many donors, including USAID have contributed to the endeavor. Populations in the Nayes region have
found their villagesand oasis-like depressions are threatened by blow sand to the point of obliteration. They
needed little persuading and few incentivesto undertake reforestation effortsto stabilize the sand dunesand
protect their homes and livelihood. Other donors seem to be providing the support required at this time.
Where alocd population has such devotion to activities that serve a private as well as a public purpose,
however, support should not be denied.

One other Stuation in which smilar devotion may exist regards land affected by sdt intruson dong the
rivers and tributaries that congtitute Senegal’'s water courses. The CBNRM activities at Pakane provide
anexample

Pakane seems to be one of the few areas with a happy convergence of priorities between the population
and the CBNRM program, which hasled to rea devotion and progresstoward the program's objectives.
Pakane has alarge area on the banks of the Baobolon that produces rice during the rainy season and is
converted to vegetable gardens during the dry season. The productivity of this area is essentid to the
prosperity of the loca population and is threatened by sdlt intrusion from the Baobolon. The population's
objective wasto establish agreen barrier between the salt-laden water and thericefidldsand gardens. This
was complicated by the fact that sdt has killed amost everything that once grew in the soil aong the
watercourse. Fortunately, eucayptusproved fairly resstant to the effects of the sdt. The population planted
strips of eucalyptus trees, perhaps 100 meters wide for hundreds of meters between the fields and the
water, particularly on the side from which the prevailing winds blow. The population and othersin Senegd
seem to have the mistaken belief that the eucalyptus can actudly desdinize the wasteland that has been
created by st intruson. No scientific basis exigts for this bdlief, but the green barrier may well help stop
st crystds from being borne by the wind into productive fields.

Thousands of hectares of productive land are smilarly threatened aong Senegd's many watercourses.
Whether the eucayptus or other species can survive (more than ashort time) and whether the green barrier
does protect thefieldsfrom sdt intrusion needsto be determined. If so, the technique should be devel oped
and disseminated to help other rura producers facing a Smilar threet. As for the sand dune stabilization,
this may be one of those rare instances in which the benefits are so obvious and important to the local
populations that only limited support will be necessary to achieve substantia adoption and impact.

Properly designed and located antisdt dikes certainly have the potentid for preventing sdt from the ocean
from moving upstream in some of the water courses, particularly the smdler tributaries. Experience with
antisdt dikes, however, seemsto be fairly mixed, they are dso expensve. The dikes have proven difficult
to manage, in part because the interests of producers above and below the dike are contradictory. Those
above want to hold as much freshwater as possible and those below want to release as much as possible.
Dedlining flows of freshwater in the watercourses due to reduced rainfdl have often resulted in insufficient
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freshwater to meet everyone's needs and particularly to flush the sdt from the areas above the dike that
would supposedly be protected and put in production. In other cases, wetland soils that dried out due to
the dike were s0 acidic that nothing could grow. Although may be the solution in some cases, they should
be researched carefully.

On another note, little question exists that Dakar and other mgjor urban areas are facing serious pollution
problems: poor sewage systems, limited collection and disposd of solid wastes, polluted surface water,
poor control of industrid effluent, leaking of underground fud tanks, and so on. Although pollution issues
have traditionally been outsde the range of USAID/Senegd's NRM/environmenta programs, no doulbt
exigsthat Senega has sgnificant and increasing programming needs in the pollution area
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